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(57) Abstract: A compound represented by the general formula (I) [wherein ring A represents 
an optionally substituted 5- to 8-membered ring; ring B represents a further optionally substituted 
4- to 10-membered ring; ring C represents a further optionally substituted benzene ring; rep- 
resents carbon; represents carbon, oxygen, etc.; W represents nitrogen, etc.; Y^^ represents a 
group represented by the formula CR^R^' (wherein R^ represents hydrogen, cyano, nitro, etc. and 
R^' represents hydrogen, cyano. nitro, etc.); Y^^ represents a group represented by the formula 
CR'^R^' (wherein R* represents hydrogen, cyano, nitro, etc. and R^' represents hydrogen, cyano, 
nitro, etc.), etc.; R^ represents an electron -attracting group; and the symbol ... represents a single 
bond or double bond]. The compound is useful as an androgen receptor modulator. Also provided 
is a salt of the compound. 
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wo 2004/016576 PCT/JP2003/010228 

. 1 

mmm 

(OXoU^mi}^^-^^^^'^^^ M^O^Mm"^ QOL (quality of life, ^fB<Dn) 

rzi-y^hnmz^Y). y^T.hT.y^uytimrf-^-^^ mmm^^±^fxi^^^o 
25 fjii^^t^^rcY). moy^^u^ }^-^)v=e>i^m^^'t^^-^^&-o^^^'^^'> ^^^^^ 
«8i^»75;<i:) (D^m'¥7>}^ufyi)'^r^^m\z^K>^^i)mwx^^mm (# 
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2 



bfe^t^T, :*:^BJ^i> #X7^D-f ,H#*&$:*-r^T>Hn>r*>^^^2|s^>^3.1^ 



i 

[1] 



um^^^ y^mm^. v-rys. -hum. m^^nx^^xh^\,^Ti^)m. xx 
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3 

m$ni:viT'b<fcVi^>fb7KmS*> R'" ^^-S-^^ tK^M^. i^TyS. nhP», 

2) kmmm^nx\,^xh^^^^>^>^'^^^> R';&?nhD»*:fc«sm$n 
[1 . 2 -a] ^^iiw^r;wu»T««i$nTv^Tfej;v>^i^^if-^^ 

D[2. 2, ii^-^^>mx^^m^> 

3yhmmm^nx^^xh^<mi-^nx^'^x%^\^^y^>n^rzn^^ymx 

5) l-[4- (l-tf^Uv'x;!/) -l-:J-7^;HXi5'y>> 4- 
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[2] -Jigs; 



5 C^if», A^(*®ja$nTViT'biV5 5;^Vib8M5!l&, BIS^^&lceil^nT 

T T J; ;i/3i?;^ ^ 7t ti®^ $ nr <fc vii^-fbpjcpga ^-en^n 

tK^M^, nhoS, ®!ft$nTVJT'&j:ViTe>;V'»> x;^5^;Wbt)b 

«YMc:fett^ CR^fcU<«^^lITOBm©-g|5^:^^!eLXViTfe<fcVio R'««^ 
®5H4»^^-r. ] T^^tlSStffB [1] flB«<Z)'fb#%. -fib. 

20 1) Bmifimm-^nT\r^x%^if>\d^^z^>mi^&^m'^. 

TViT«bi;Vi;^;i/:7 7^-r;P«T^t). Bmj&^^r^^J'fc Hn [1 , 2 -a] k!^i^>^, 
^mM^^5&«T;u:^^;i/XT?®ii$ nr ct 4^ t tf ^ ^ >m^rciit^mmf- 

;&>'T;l/^;i/^-rSm$nTViTt)J;Vi2, 5-i^Tlfb*>'iJ7D[2. 2. l]^y^> 
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$,0. R'7&VNny>m^TSt), mt^3mmm-^nx\^>xh^^^75.y&x'm 

4) i_[4_ (1 -tf^Uv'-;!^) -l-":^7^;^]X:$'y>', 4- (l-t!^U 
;i/:fej;t;4- (l-HDUi?r:;W - 1 -n h P:^7^ V>'SrI^< ; 
M*fc«fim$nTViTfeiVi:7^>mT35^MIB [1] ia«©'fb'&tJ ; 

[6] AS±*fctiBm±C5R», R\ R*^^Xf^'' &>9V(Dmi^Si}^ (1) 
IM^, (2)Any>K^. (3)>'T/S> (4)-hD», (5).7jcmS, (6) 

j;vi*;i/4?^>';w»> (8) «tfe$nTViTt><fci^ic,.6 7;w4^;vs^ O) 

(1 1) ^R'SCOp (iCf. Rn*{itSl$nTViTfeJ;Vi CmT;wi^«^^ p«o. 

1 ^fctt 2 ^^n^n^f. ) T?ssn^». (12) v^. ( 1 3 ) t f n 
5 /s, ( 1 4) em$nTViTt><kVi c,^7)vn^'y^ s. /m^^u ( 1 

[7] 
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i ^ Ola) 



xiD^mm^. (2) '>T/». (3) :=-hum. (4) ad>^>m^, tk^ 



(3) ->T (4) nhnS, (5) 7Km«^ (6) /\ay>m^. *m»fe 

T;i/n^->s, ( 9 ) c,.e r)V^)vm^^zsy^ u < « c,.5 Tv'jws-esife^ni: 

ti)vr^^i^)v^^^n^n^to ) -T?«$ns«?£> z^^^immM^. sjieiim^. so. 
so,, *;i.j}^x;i'», fcHD^W5y»feb<«sm$nTV>Tt)ckVic,..T;vn 
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,13 



(3) 'yrym. u) -has, (5) ymm. (6) Any>i^^, 7Kis»t> 

(8)ADy>iE^.*^»'bb<«c,H,r;i':3^-v'»T®m$nTv^T'bJ;vi c... 
viTfe<i;ViT5y«fe« (1 0) X7.7^;wb%u<«r5 Hb$nTv^Tfe.kv^ 

[8] -m^ 



Jf!^ V? nm-^tcUm^'D'^ (1) tK^M^. (2) ->T/S. (3) Xh 

am. (4) AD-yvM^, 7mm^v<\tc,^r)vn^z^m'^m^-^nx\^^x% 
^^nTv^TtxfcVi c,.6T>-;v»v (6) ADy>M^, tk^s^ b < « c,.e r;i/ 




(lib) 
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(S;*^ R"'*3j;tJCR"Jil^— *fct*SJ5:-oT (1) tK^J^^^ (2) Any>M^, 
(3) ->7/»^ (4) nhna> (5) tK^S. (6) ;\u^>m^. ym^h 

7i^^5^;i'»^^n^*n^-ro ) z'«mmM^, so. so^. 



(^ff, R''43j;r^R"'«|sI— ^fc«S75:oT (1) tK^M^, (2) ADy>M^> 

(3) '>ry», (4) :nha^, (5) 7mm. (6) ADy>m^. 7Km»fe 
20 v<uc,^7jvz2^->mxmm-^nx\^^xh^^^c,.,r}v^ji^m. a) /\u^> 

T;i/ni^->'», ( 9 ) Ci_, T;p+;p«^"«kt;/'b u < « c,., T-^jmxmm-^nx 
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,11 



[9] 4- [4- (tV!p^>';*5^;U) -l-lf^Uv'^JW -l-±:7b-hU 
;k 4 - [3- (th*n:;|r->^^;W -l-e^Uv'::!;!^] -l-:^7h-hU;K 

4_ [3_ (iiHD:^->^g=-;W -3-^5^;i'-i-tf^Ui?n;n -i-±yh 
- i^ij;),^ 4_ (2-^g^;i/- 1 -tfau>?^;i') - 1 -i-y b:z.hu;K 4- (2 

10 -JL^)V-l-}^ti^)z^:=.)V) -i-^yh=^hV)V. 4- (2-lf-;i'-l-t! 
p ,j _ 1 ^ - 1. u ;k 4 - ( 2 — r V:/a t!;V- 1 - t!D U z^ZL)V) 

-l-:h:7h-hU;K 4- (3-t:Ha:^>'-2-p^^;i'- l-tfPUi^:^;!^) 
_l-:h7h-bU;K 4- (3-^h^>'-2-p^^;V-l-HPU>?::i;W - 
1.ij;K 4- (4-^ h=^->-2-^5^;i/-l-tfniUi^n;V) -1 

15 _>^7)>- hu;V4- [3- (tHD^^v'P^^;!') - 2 -p^9=-;V- 1 - Ho U v'- 

;H -i-:h:7hnbu;K 4- [3- (i-b h*a^5>-i-^5^;wxg^;v) -2 

^51;!,) _2-;<^;i/tfPU>?>-3-:*j;i/#^i^5 1- (4-5/7/- 1- 
^^5.;!,) _2-pt5^;ueou>^>'-3-;^;V'j^:^hu;i'. 4- (2-p^5^;w-i 

20 -lfP,U>^^;V) -l-'^>^/5^Jf7x>-7-:^;l/4^::ibU;i/, 4- (3-t:H 
hU;K 4- (4-t:Fn=t^5^-2-^5^;W-l-t!DU>^n;i') 

[10] 
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IT^^-^^ ) g|S|$nTViT*><fcVi^^m^. m^M^^Sfc^^ SCO)/ 

\zm-f^ cR*"feb<t*^mM^«B«^©-a!5'£muxviT%>j;Vi. ] -vm-^n 

[11] tffIB [1] . [7] *fc:t*.[8] mm<Dit^m(D':/]:2V^yif : 
20 [1 2] WI3 [1] . [7] hV<U [8] ia«©<b'&#»*fcf*^0^fe^Vit*^ 

[13] T>'15Dy>'^^#:^:>^3.V'-^-'e2feSMI3 [12] mW.<DmM ; 
[14] T>l<py>S^#:7rfxXhT2b5WIB [12] IB^©IS^ ; 
[1 5] 




r1a X 
H 



r2a 



(IV) 
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xh^^^mtT^mm^^ R^-t*i^'&^> Tfc^M^, >-Ty»> :=.huM. mm^n 

j^$nTV^Tt>J;Vi^^b7Km»^. R'' t*^^^^ 7K^M^> v'Ty», nhoSv 

®m$nTViTfeJ;Vi^^M^> m^M^^J^cf*^ S(0)„ m«0, 
%> J:Vi-^^©«0«^.Y» lC*5ltS CR**fc«Y*' K^n^ CR* «bb< tt^mm^ 

[16] T> K >SW7rfxX htf ab^MIB [15] mm.(D^z^:i. V—5f~ ; 
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[1 7] MIB [1 5] |a«!t©^>'3.^-:$^-=£'^*bTJS:SA-f:^=f:t-7^-fXA* 
[1 8] mm [15] |B«^(7)^:>?a.l/-iS'-&'^*bT)S:S#mUJ;'5^®^B&- 

[1 9] tffiB [1 5] mm(D=ei^=i.u-^-^^^vxi3i^^)v=E>mi^m(D'f' 

[2 0] 3l>;V^:>iaift143®*^LHRHT=f-Xh^iixttJST?^^WIB [1 9] IB« 

[2 1] SS*tWltJtffiT?^SWIB [19] [2 0] mmoM I 

10 [2 2] mi&tltcMUT. r>Hay>g^<4:T=fi:x'h?£^^S^#-r§i::i: 

■ [2 4] T>KD-ir>S^{iisT:i— X h5&^#;^-r-P-1' K-fb'&^T^^HtfSB [2 3] 
15 ®«c©i^J ; 

12 5] T>liD-ir'>S^#:T^:=^Xh&K5fif 5fe»©MIB [1] IB^^^b-^*^ 
[2 6] ^(D^R&-?&^»J*mBf ^fcisex^tft^ [1] WM<o^^m%\^<\t.^<J) 
20 ^fc. 

[2 7] MIB [1] IB«c©^b'&«^feb<li^©m*fct:i-e<^:^a H^^y^i:m^J 
[ 2 8 ] WIS [ 1 ] Um(0^^m^ U < «^©«&*fcli^o:/n H ^ t 
25 [2 9] 3J^;^^:>^i£^J7&«LH-RH^5^3.^-3^-T»^«^^fB [2 8] SB«Om 
[3 0] LH-RH^5^^1/-iS'-;5>^'LH-RHT:^:^XbT^^«fflB [2 9] SB 
[3 i]LH-RH7=f-7>hd^'Ja.-7'D>U>*fc«^<^li:'^^^tiflB[3 0] 
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[3 2] m%W}m\znvx. MiB [1] mi.oit^mhL<\t^<Dm^rc\t.^(D-:f 

[3 4] i>i?L»i^i:i*rbT, mt& [1] ia«!ca5'fb'&%fei-<«^®^*^-^*'^^"^ 
3 [3 5] ^.)v=e>mm]ffii^H-Rii^z^=.u-i$^'-'v^^mw. [34] ib«<d:& 

[3 6] LH-RH^:>'3.l/-iS'-5&^LH-RHTifli7.b-r*SMIB [3 5] SB 

[3 7]LH-RHT:J^7.b3^'^U;i.>-yoV'U>*fcl*^©=^'e^^tiflB[3 6] 
5 iafcO:*r^ ; 

[3 8] m<ommmm^wzm^ [i] i2«!to^^tit>b<«^<^^*^^**^<^^ 
[4 0] ^m. nmmmm. m^'^mm. um^mm. m^^mm^^ny^rciuu- 

25 • ; 

[4 1] MfB [13] IBf^O^Jtm^Si^J^^ffi*^^-^'^^^^^' 

[4 2] MtB [1 3] |3«^(D^Jt7l^;^^>'^^SlJ^:*m^5^'&*:>^^:'*^S^^ 

[4 3] r^)i^^>mmmf)^hH-Ru^>^^U'-^-x&^mm [4 2] ie«(Z)e 
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[4 4] LH-RHt>?3.U'-i5'-35>^LH-RHT::f-XM?^^WIB [4 3] IB 
[4 5] LH-RHTrfn:;^ VHfiV a.-'fuV^) >'*/S:«^©mT*SWiB[4 4] 

[4 6] m^%m\zn\^-x. Ma [is] ^m.(on^^^mst^-t^^t.-^mmi 

[4 7] PtaiJltllcMbT, MB [1 3] |3«cO^JO*^Si:m(DjifOS^iJO^?ia 

[4 8] m^wjm\z-Mvx. taiB [1 3] iB«fe®??jow^a^*>'i^^>'^^^-»<^* 

[4 9] 7f;;V^>'ilg^lt"j5?>^LH-RHt>^3.W— iJ'— "C*«MIB [4 8] 

[5 0] LH-RH^:>?iV-iS'-5^>^*LH-RHTzf:i7.hTa&SWia [4 9] IB 

[5 i]LH-RHT^nXhd^'Ji-7'Dl/U>*fe«^®^"^*^^?3t5 0] 

[5 2] fl&©tn3S»J^#^{3MIB [1 3] ^WL<om<Dm^m^iSL-^ir :s> ^ t^^u 

iit?L»!^fc^bT, MSB [1 3] mm<DM(D-^^m 
^-ifjmm^^mmvrcimz. Pia»tiicMbT, mib [i 3] $m<DM<Dmi0}m 

[5 5] A^*«@J^I$nTViT%)i:Vi^>-if>SST3feStflB [2] I3l»®^b^'^ ; 
[5 6] B^^tg^$nTViT'ba;Vit!aUi?>3S> «Jfe$nTViT%)J:Vibf^U 
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[5 7] /W>}?=f^7=^XAO^E&-?&i^^JT*SWIB [12] mmomM l 

[5 8] ^uvi:vm(D^m • fkmm-T^^^mm [12] wMom^-.^^zf^ 
[5 9] ^^)],^>mi^m<D^m ' mmn-r^^^m^ n 2] mm(DmMfsiE\zm 

R'. R»'. R'. TS?\ R'N R*^ R*'> R^ R'" :feJ:t;^R'"'T5^^n5 rgife^nTV^kT'b 

;k n-yg^;w -rv^^^^^K sec-:/^;K tert-:;^5^;K n-^y'f-)v. -f v 
^>5^;v. :^:i-^>5^;K n-^=^'>;w -fy^:¥5^;K 1, 1 ->'p^5^;w:/5^>'W 
2,2-v'^^;vy9^;K s.s-i^^^;!^:?^^;^^ z,^-z^:^^)V•:ru^d)\^. 2 
-x^;i^:/9^;k n-'Ny^;K 1 -pt9^;v^:/9^;K 1 -x^;1'^^~>;k n- 

tifix^^-b^^ m^i^<\tc^.^r)V^)^ mx\t. x5^;K n-:/Pt! 

^jbTU;!^. i-yn^x;K 2-^9^;i/-i-:/n'^x;K 2- 
3 -^7-x;k 2 -x^;v- 1 2 2 

3_^^;V_2-:/^x;K 1-^>t--;K 2-^>5^-;V^ 3-'^>5='n;K 
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r)V^:='}vmtVX\t. m^itJL9-=.}V. i-:/Pt!n;K 2-:fuid=L)V. i 
-y^::i;K 2-:/^n;K 3-:/5^n;K l-^>g^::i;K 2-^>5^::i;K 3 
-^^g^-M 4-^>^=-JV^ i-^^->:=-)V. 2-'n=^^->:^;K s-^^^v'n 

d^>5^;k v'^^D-N^i/^K >-i7o^:/g^;p> '>i>n:t^75=-;K s/i7D/n;i/:^ 
£ 0 c 3 _ 1 0 D T £5j>^ffl e> o 

[z^^uT)V^>i^ai=i)Vm tVX\t. M^«2. 4-5^5^ P^>^>^X>- 

;K p-bU;K 2. 3-=^iy^))V. 2, 4-^v'U;K ^'>9^;K o-i7ptx;K 
m-f:7aix;K p-tf^xxwK i-:J-:7^;K 2-:?-75^;k 2— < 
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fen^f4#l^PI^$^'^''^5^'^^ -^Ty*. :nbnS, ap^^M^. 

R'cfe^tJt rASi|±*fe«B«±0!)R\ R\ R'\ R**5<fct)? R''' £A^©®i^»J 
rA^±*fcf3;B;S±cDR'> R^ R'' , R*:feJ:t;fR'' £A^©§1JI»J "T^^tlS 
-rV^^^^^W^^^^v'. sec->^5^;i/:t^>^> ieri-^^}V^^i^^ n-^>^)V:t^ 

;i/:e-^>', 1. 2, 2->'^5^;p:/5^jw^=^'>> 3,3 

R', R'\ R\ R'". R". R'^ R"> TA m±*fe« B S±0 R'> R*. R'' > R*^«fctJ^ 
R'" e^^oMm^J x^^ti^ r/NDy^m^j i:bT«. y^ym^^^ m^M^, 
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K\ R's R^ R", R*. R"'. R^ R*> R"^ R''^ R^'cfecfcrXR^-es^^ns rgm 
ij^i^UP-i'JK i7Db/-r;u -f v;^D hy-f;i/^^<^i&^ (03.7) r)V^/'< 

TbD^-i-^K 7x::i;i'>^^u;v;^t'<^C6-.io7U-;v^^ (02.4) T;i<'*/-r 
rA^±*fc«B5R±C)R'> R'> R'" > R**5J:yJR«' R^o®m»J "tf^^ns r@ 

R'. R'\ R', R*\ R». R'' > R^ R*^ R*^ R^ R'' ^ R'*' ^'"^ ^"^ 

R"*3<fct)? rA?!l±*fe«BM±®R\ R'. R"'^ R**5J:Z^R»'UA^1^0SilSJ 



wo 2004/016576 



19 



PCT/JP2003/010228 



3^ymm)xm^^nxi^>x%^^^imr)v:3^zymm^\t^h^fy.:j^h^i^. 

n-^P>J^^->> ^V^D^^->, n->^b=^'>. ^ V:^b^'>' sec-/h^i^. 



wo 2004/016576 PCT/JP2003/010228 

20 

:i;ix ri^-^^mmti)w^^^)]^i tvxu. m^\mwL7)v^)v m. 

10 ^-jw^) > '>^ay;i.=^^;v (M. '>irD:^atf;K i^5rD>^5^;K e/i^n-^^^ 

fjiX^^. ^mWL7)V^}V. i&Wi7)V^^)\^. >^^U7)V^}V. 7^J-M 7^)V 

bT«, m$^om^^tvx(D ^r)vn^'^:f3)vr^::^)Vi iz^n^m^mtrnm^ 
;iz.x rN.N-i?em;^3;wt^'f;wj ^mm^±iz2m(Dmm^^^-r^ 

m^(Dmtvx\t. mxitmr)^^}^ ^^.^ ^^^^^ ^"^^^^ •ztuM)^.. ^y:/ 
25 ph;k ^^)\^^ tert->^5^;K -^>^;K ^:¥~>;v^<z)C a-eT;w=^^;v^) , c 
3 ,>^/7dt;1'^;v v'i^a:/Dtf;w, '>^n:/5^;K '>>^p-^>5^;w. 



wo 2004/016576 PCT/JP2003/010228 

21. 

:j!j;i.7i^-;K ^}V^vyi^}V:^=')\^^ i-fc!^7v^-;w;^ 

;k x^;k :/u\d)V. -rvyDtf;K :/9^;k ^y:/9^;v> sec-:/^;i', tert- 

y)V^u^^)W ^uu^^jv. z^y)V-^u^^)V. bU^ocip^5^;K bU7;i' 
:^u^^)V. 2-:^Dtx^M 2. 2. 2-bU:7;i':^D 

tf;K 3. 3. 3-hu:7;i/::tD:/Dif;K i-7;v:ray5^;K 4. 4. 4-h 
ij:7;v:*-d>^9^;k i -7;i':^a-i>g^;K 5. 5. 5- hU7;^:^a-^>5-;K 
i-:7;v:^-n^^5^;K 3. 3-i?:7;W:tD-.^'>;K 6. 6, 6-bU7>>w^a 



wo 2004/016576 PCT/JP2003/010228 

22 

:^^'>». x9^i/>i^::r^?^». '^u\ivy^j-^^iy^^ ^r^v^i^^t^s-s^&ffl 

R\ R9, R'". R"> R^^ R^ If^^tl^ rAn'Jr'>M^. 7K®?S'bL/< ^*C,.6T;W 

n-^^;u> -fv:/^;K sec-:>^^;K tert->^5^;K n-^>5^;K -fV^> 
20 5^;K ^r^^r^^^^JK n-^^^v-;!/. -l-V-s^v'JK 1. 2, 

2->^^5=-;w:/^M 3, 3-i^^9^>'i':^5=:;K 3, 3 -i^^9^;i'-/Dtf;K 2-x 

25 ^ ^tz-^^M^'y^ tert->^5^;V:^^'X n--<>5-;V:^=^ 

^v^>^>'i/^=^~>> ^^^y'f-y^'^'^^-'^ -i'j^^^y 



wo 2004/016576 PCT/JP2003/010228 

23 

X^i;!,, 2 -r/D^Xg^;^ l. 2-i^^DDX5^;K l, 2-i^i7UU-l-/\ 

-fKD^-v-X^jK 2, 2, 2-h^)y)V'tUJL^)V. ^>^y)V'tUX'^M 1 

-/W HP^^v-x^;!/, 1, 2-i^A-i'n b*^>'xg^;K n-:/Dtf;K -f V"/n 
tf;K b'D^>'7'oe;Kxh^'>yDtf;v> 2-7;V:rn:/Dtf;K i. 

2->'7;l':tD^Dtf;K 3, 3, 3-hU >';i':^a:/Dl£;K n->^5^;K -TV 

;k i-t i^n^->-2-7;v:fP-:/Di^;K n-::/5^;K sec-:/g^;K ten 
n-^>^}v. -fv^>5^;K ^pr^>5=-;K l-:7;l/::ta^>'g";W 

5^ 5 5_ ].,j^;^:^a^s^>^;K n-^=^^->;K ^V^^^v'^^K l-'7;i':tP 
^^v-;K 3. 3-^jy)\^^U^^iy)V. 6. 6, 6-hU7;i':rP^=^5^>»VJa:«i:* 

□:^'>»"cgm$nTViT%>J;v> c,.6 7'>;v*j tur^, mib5£«i© rc,.6T~> 

^ ^ u p-i- ^'l'. ^ P b ^ < >'l'> ^ V ^ P b / -f Jl^> D ^a^'^" >:^;i/3j?-;i/». 

0 ^Vi L 5 b < « 0 b 3 ^@<D, :7 >;/ ^M^^. ^^M^. 
HjilM^^ a^7^M^;7m»:p^b=^^->> xh^^^S^. n-:/p:^=^^'>> ^V^n 

;V:e-=^->. n-^>g^;W:t^i^> ^y^>5=-;i^:^^>'. :!^:t^>^;W:t^'>, n- 



wo 2004/016576 PCT/JP2003/010228 

24 

R». K\ R", R". R'^ R"> TfS^^tl^ rADy>li'?> 7KiJS'bL/<JiC,.6T;V 

V^Otf;V:r^i-, n->^h=^'>> sec-:/^;i/:t^'>> tert 

hzmo. yvmu=?'> m^M^. 3«:7^M^:7KmS;^b=^^->« ^ 

sec->^5^;W^^'>> tert-:/9^;W^=^^->. n--^^^-;^:^^'^^ ^V-^>9^;V^ 

M p^i5'i7Un'i';K ^Ph/'i'M xfv>^nh/'i';K 5^/7P-:/P/v^;i7;v#x 
v'^D^iS^>;Jt7;W3i^x;i^S:feJ:Df->^P^>'i5'>^''^'i^-^^*'^^*^ ^'-"^ 
25 s.;i.»;&^e,®t*nso^vib2{iio»*^®^i-5t'fe<^*^^^^-.^*^"^^^- 



wo 2004/016576 PCT/JP2003/010228 

25 

y-^M Ti'UO'fJK p<iS'i7UP-i';K ^Dhy-<;^^ '<vi7uhJ^)v> 

k. m, p. q, kMD- « 0 . 1 * tc 2 ^^r. b fcT^t o T, ^ S (0) k> S (0) m, S (0) 
S(0)k\ S(0)inMc:feV^Tk. p, k\ m'j&tQ =£^-ri:#J*> S =£:^S(0)k, S(0)m. 
S(0)p, S(0)k\ S(0)m« \Z^\^^X k. m. P, k\ m«*t 1 ^S^T S(0) ^ ;^ S (0)k, 
S(0)in, S(0)p. S(0)k\ S(0)mMc:*5ViTk, m, p, kS Di"'*t2 ^^^ft^^. SCO)^ 

A j;T>' A^m^^^ ns re^^ nx %> i 5 b 8 mmj i-^tts r 5 

^y^y. -yf7u^^^y. 'y^u^':t9y. yifu^^^y. i^^uj-ryfs^E 
(Dc^-i^-yi?'ciT)v^yts.Efi^m^-^^M'' 

So' 



wo 2004/016576 PCT/JP2003/010228 

26 

10 ^■£*^fflvie.n, mzm^-^nrsi^^ifi. sp*u<t*4;^vibi oM*fc«5i^vib 
15 ^y-;!-. e^y-;K 1,2.3 -rr^^tJ-v^yy-M 1.2,4 -:;t^-i^5^Ty- 

;K 1. 3,4-:t=^tJ->^T\/-;K 1 , 2 . 3 -^^TS^Tl/-;!/. 1.2. 

4-g^T>'Ty-;w 1, 3, 4-5"Ts^Ty-;K 1. 2, 3-bUTy-;K i, 
20 tfpp [1, 2-c] -f^^y-jK tfpD [1. 2-a] -f 5 y 4 — r 

t^A, tfPP [1. 2-c] -f 5^$'V-;i/-4— ^'^^A, b!Pn [2, 3-c] t! 

tfop [3. 2-c] tf^y-;K tfpp [3, 4-c] tf^y-M 
1/f-ifpp [3. 2-c] fcr^v-;K trap [i, 2-b] kr^y-;v-7- 

^t7A. IH-yU [2, .3-ci3 -r5iS^y-;K IH-yu [3, 4-d] -Y^ 
25 y>/-;K li/-7D [2. 3-c] t!^y-;K IH-yU [2. 3-d] -f 5 

iH-yu [3, 2-c] tf^y-;K i/f-:7n [3. 4-c] tf^ 
y-;K i//-9^xy [2, 3-d] -r5i5^y-;K g^xy [2, 3-b] yyy. 

4^_^5>5f>/ [4. 5-d] ^7y-;K -rSiS^y [2. l-b]5^Ty<-;K 

5H-ifpp [1. 2-c] -rsi5^\/-;K ^>yy^>, ^v^>'/y^>^ ^ 



wo 2004/016576 PCT/JP2003/010228 

27 

I 

u>, >->/u>, =^±yux =^/=^iJ-u>, r?^^^;^ rhy'^^ui^x :/u 

y. ::/5=-Ui^>. -OHUi^^, tfDP Cl.2-b.:i M^y^V'y. tf^ya CI, 
5-a3 tfUv'V, C1.2-A3 t!U-:^>> -TSiS^^/ Cl. 5 - jlD tfU 

e?>> -rsiS^i/ ci. 2-b.] truis^e?^, -fs^v^ Cl. 2-a,:i i^U5 5^>, i, 

2,4-hUryD C4.3-a.D tfUi^>. l,2,4-hUT\/n C4.3-b.D 

t! ' ; iJ^^?^^ (if* b < ufc 5 )^vi b 6 *<z)5^»Mm^5S:it^^«d«^> 

-r5i5^vu>. -f 5^yu>'>. tf^^/ux if^^/u>?>, =^^i^u>^>> 

^t^v-^^-, yM=f--j^y. \iu^)vy. 5^h^bHD:7^>, 5^:^^>> 

;1.j}nUX tf^^v^^^ T-if/l>> ^;i'th*a-r>H-;K '^Jl't HPeon [2, 
3-d] tfU>?>. ^;i/tHDt!aD [3. 2-d] tfU>^>'> T-Tlftfe^i'P 

[2, 2. 1] ^^^y. ^<D^k.^i^^^n^(o-^^i^\t-^wm\\^t^^ 
mm mmmmmmm immmmmm) rji^mm^^^n^o 

Y*' {CcfeJtS CR* b < B 3SO-«B?&«l^bTV^T'fe J:Vi. 

R\ R2\ R\ R'' > R^ R*> R*\ R\ R«" *5j;?;fR'"T?5^$nS rgJfe$nTViT«b 

J;Vv5 75:ViU8*«J tccfett^Mi^lS ; B defect tKB-^^^^ns r$6.lwB^$ 



wo 2004/016576 PCT/JP2003/010228 

28 

nTv^Tfeckv^->^DT;v^:^;ws. (viii)g^$nTv^T%J:Vi^m5i». (ix) 
^-c (u' ) =N-u c^C4'. v^^xsu' ji^n^'n7K^M^xt*gm»?£7i^ 

V:.T5>?/» (^i^t^^ ^-C (NE' E* ■ ) =N-E i^^. E. E'j3J;tJ^' 

E' • «^n^n7KmM^x«g*fe»^^-r (Ej*»^b<ii7K«m^^^-r) 3 

^^), (xix)->Ty». (xx)-rV>'TyS, (xxi)->T^-h^> (xxiO^VS^T 
(xxiii)5^:=t->T^-h». (xxivK V9^:t>^T^^->». (xxv):nho 

(xxvonhpy®. (xxvii)x;v5js>'m*5l5®T'>;i/»^ (xxviii);^;w#>m 

ftJl^OJTv'^WS. (xxix)^^V», (xxx)^:t^VS> ixxxi) C ...TJV^Uyi^ 



wo 2004/016576 PCT/JP2003/010228 

29 

^^;K sec->^5^;K tert->^9^;K n-^^^^M <y-^>f^;K 
20 TViTfeJiVio 



wo 2004/016576 PCT/JP2003/010228 

30 

i-^yy^:z)V. e-^^t-^jk 3-^>-x-;k 4-^>-7^-;k 

Si:bT«> 'es|^«x5^-;K i-yptfri;i/, 2-yDt!zi;v, i->^5^-;k 
2-:;f5^-;K 3-:/5^-;k i-^>5^-;k 2-^>5^-;k 3 -^>'5^::i;i'> 
4_,s^^^-;k 1 _^d|p->-;i/, 2-^=^~>n;K 3-'\=^^v'n;K 4-'\=^v' 

^-;i.^{Dgm»tUTt*> MfEbfefSmXtUT® r®|fe$nTViT'bJ;ViT;i' 



wo 2004/016576 PCT/JP2003/010228 

31 

yu;i/> 1, 2, 3-:r^-y-xTVu;i', i, 2, 4-:t^^i^r9V}v. 1,3.4- 

15 :t=¥'d-i^rV^J}l. yylf=-)V. 1, 2. 3-^7i^7W)V. l,2.4-^7i>7 
1. 3. 4-5^T>^T\/U;W 1, 2. 3-hUTV^U;K 1.2,4-hUT 

20 iH— f>^\/u;K ^>xv>i5^yu;K ^>V:*-^u-yj;k i.2-^>y 
-ry:^^itvu;K ^^^y^TyujK ^^i/tr^x;^ 1. 2-^>y-rvg^T 

:^yux;K ^/^^^ifU-;k :7^^>?r:;K :^>'5^u>^x;k :7'U-;K y5=-u 

g^T^hWxjK yac:^hU5;x;K 7ai:hhnUn;K -r>HU>^— 
y ci,2-_a] tfu>';p, -Y^iS^y ci,5-o hfUi^;^ -C2.yv C1.2- 

b.D tr>J:$^>^-;k -l-^iS^y Cl.2-a.] tfU5>?x;k 1. 2, 4- hiJT\/o 



wo 2004/016576 PCT/JP2003/010228 

32 

t4.3-_a) tfU>';K' 1. 2, 4-hUTVP C4.3-b.] bf U iS^v?::i;U^O 8 
4^-ki5'n;K 9^x^n;K t!DU>?:i;K 7"h^t:Hn7U;k g^:t^-;K tf^ 

/ U ;K . 1 . 2 . 3 . 4 -5^ h ^ b H a-r y U ;V^(Dck -5 icMIBbfcm^S^^* 

nx viT ^ V w 5 H-r eife^ vix i vi T 5 >^ y s^^ffi s d 

v^b3l@) gi^uxv^xfejivi, 

e^atbx© rg^$nxviXfe<fcVi^^M»j :«>^^uxv>xfe<kvi rMtfe^ 
nxviXfeJ;ViT5ySj > rej^$tixviXt)j:Vi7KmSj ^ rg^^tixviX 

SEf s rg^^nxviXfectVi^S^j ^osms^ux® rgi^^tixviX'feJ: 
v>T5/»j . rfiift$tixviXt)«fcVi7Kmsj > rsmsnxvixfej^vw 5 H 

tfrBBe^ai:UX(7) rgife$nxvsxfeJ:ViT$/»j , rgjgi^nxviX'b.J; 



wo 2004/016576 
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^ > A D y $ nx v^T i c 1 . 6 T ;w n ^ (ifij ^ h =^ X h 

h^JyjV^U^h^Z^. 2. 2, 2- hU7;i':tDXh^->, h U P b^-x 

o-hjw;^ m-h;i/-r;K p-h;w;K =^'>u;k ;>^>'9^;v^. ^ff*L/<«Cl_5 
m m. xg^;K :/ntf;K 'i'V7'nif;v, :/9=-;w> -rv:^g^;K tert 

-;k xh=^^->;)!7;V5i?x;K h u:7;i/:tnp^ h^v':^7;i/2j^x;K 2, 2. 2-hU 
:7;i/:tPxh:^^i/:^>;i/3!l<x;K hV^uu;^h^zyt})V-^=-)V> 2. 2, 2-hU 
i7DDxh^v':^^;i/3l^x;i/^) , 7xx;i'S-cgm$nTViTfeJ;ViCi_6T;i/3- 
^>':^^;W4?x;w» ^>>';u:^^>';^7;v#x;i/^) , tu-;v 7xx;v> 

;k 7 x;^^9^;v^o c 7 - 1 0 7 9;w^;k u < «7 xx;i'- c 1 _4 t; 

sj it. mm-^tix\^^x%^i^>^5.\i-()m mx\-£, Ci_6r;w4^;w5h*-i';i/ 
;k Ci.eT;^!^^^-^^ H-f;K T5>?y^) . i'-2®oCi_eT;i/^;i'S 

»«@mBltg>^=5:M(Cl;^ViU2f@@^LTViT'fo<fcVio 2®©Stfe»*«^ 



wo 2004/016576 PCT/JP2003/010228 

34 

;k x^;^^ >^atf;K ^vzfuh^jv. t-:^5^;K ^^^jk ^^->;w 



wo 2004/016576 PCT/JP2003/010228 

35 

m m. p^5^;k xg^;K yat!;!/, -i'yyaH;K -fv>^9";i/, tert 

mm. a-^^^i^) . -has, v'Ty*. ifsi^^h 5m(D;\uy>m^ m 
Xh^v'. n-'fu^^^z^. -fy:/P7j^:^->. n-yb^~>, -TV 

^^z^jvmo^c^-eTjv^^v^) . ^mr}^^::-)^ m. hx;k tu;w, 

-f y:^p^x;K >^n^x;K y5^x;K ^>7^x;w ^=^^'fex;v^©C2_8T;i/ 
^rx;!^^) , :>i^nT;w=^;i/ m. zy^u^u\i)V. =^^u-:f^)V. ->^a^>^ 



wo 2004/016576 PCT/JP2003/010228 

36 

-^y'^)Vs 2-:?-:75^;i/#©C6_io7''J-;i'^) > T^}V^)V (Ms ^^e?;^ 

j&s-e^^o ^^t;!/^;^ ^£j^T;i/'Jr:n;i/. ->i^nT;w^;i/, tu-;1', 7^)v 
UT«, WffiwgJ^lSiLTO rr;i/3:^i^:^7jV3j?-;H 

15 afcf;K tert-:/g^;K ^>^;K ^=^5^;v^©Ci_6T;wi^^) . c 

3.r^i7ur}V^}V m. v'^Dypt?;K >/i7D:/5^;K >'i^D^>9";K ->i7 

m. ^>-:^Jv. 7x4^5^;^^©C7_lo5'^>'^^''^^> ^ tu-;1' >' 



wo 2004/016576 PCT/JP2003/010228 

37 

R^^Jckt/ rA3R±*;fe«B^_tO R\ R'\ R^^Sckt^ R=' £^^<DB*^Sj T'^ 
20 rA^±Sfe«Bi^±©R», R^ R^' . R^cfeiUCRS' fi^^Og^^J T^^nS Tg 

x(D mm-^nxif^x^^i^^r ji'^jvmi \z^^^xmi^^^n^mmMtmmf<si^<D 
mmf3ih(D^m\^^^:it'^^x^^o 

R', R'\ K\ R\ R»\ KK R\ R«S R^, R«\ R»«:fe j;t;C R'T?^$n§ Fgife 



wo 2004/016576 PCT/JP2003/010228 

38 

rA»±^fe«BmJtcDR\ R\ R'" . R**3J;(yJR=' &.n<Dm^Mi T^^n^ r@ 
rA^±*fe«BSS±OR% R*> R'* . R*:feJ;UfR''' £^^<Z)glfe*J T^$n§ rg 

20 X'. x":fe<trxx*''T^$ns rg«i$nTViTfe.tvi^3!iM^j \z^n^m 
m^tvxu. MlaR^ r»\ r», r"" > r'n r\ r*s r«> r^" ^Scko^R^-Ts^^n^ r® 
^$nTViTt)d:vi^'fb7Kmsj \z:i2i-f^mm^tmmys^h(D^ i *fc«2MfflVi 

25 m^j 1 M©gi^is&*rss-a-, mmmmm^\tmmm^m(Dmiz o i 

tbT«, tfrIB rA^±Sfc«Bm±©RN R*; R'\ R*45 itX R'" fi^^Og^^J 

<D^miz:^\f^mmmtvx(D rg^$nTViTt>ckViT5y*j 





wo 2004/016576 
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39 



Y" fa 1 ) w *^^^M^©i^^. ^ CR*R'' (S;*, #ia^«tffSB^«fci^u»?£^-r. ) 

s^^-Tc ) TS^ti^s^. 2) w^t^.cR" (^^(om^i^ttiMEMmizmCo ) 

i?*$n'5»®^^. ^CR^R'^' (iCcf©M3#«MIB^^le:l^Do ) T^$n^» 
15 • (mb> Y^' D , W^^^CR' (^4'©fB-^«Ml3^ 



25 J^Ofi^^K^^ 




R 
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41 

R', R'^iScfct; iLTttx i|t{C$ffSb<(*. i^T/M. :nhD», APy>Jg 

10 (M> x5";i/S, r/Dtf;!/^, y )\/:^u ^^)vm. ^Yu^-^^ 

15 4 - [3- (tHP*^^^^^;^ -i-tf^'Ji^x;n hxhu;K 
4- [3- (t HP=^^>'^5^;w -3-^5^;i/-i-tf'^U5^n;v] -i-:J-:7h 

.r:hU;K 4- (2-p^9^;V-l-t!PUi^x;i/) - 1 MJ;k 4- (2 
-x5^;p-i-trPU>^n;i/) -i-:^7hxhU;K 4- (2-Hx;1/- i -t! 
. p ij -j-)V) - 1 -i-y hx h u 4 - ( 2 -'T vr^n tf;i/- 1 - ifn u >?x;u) 
20 - 1 hxbu;w, 4- (3-t HP^->- 2-p^^;v- 1 -tfDU vx;i/) 
- 1 -■^:7 hxhu;i/, 4- (8-^b^~>-2-p<5";i'-i-trn'J>?x;i/) - 
i-:^7hxhu;k 4- (4-^h^>'-2-^5^;i'-i -tfp'Ji^x;!/) -i 
-:^:7hxhUJ^4- [3- (h Hn^'>p^5^;v) - 2-;<^;i/- 1 -tfPUe^x 
- 1 -"^r? hxhu;!-, 4- [3- (i-t HP=^i^-i-;»^5^;i'X^;p) -2 
25 -^9^;u-i-fcfPU>?x;p] -i-:^7hxhy;i/, 1 - (4->'T/- 1 
y'f-)V) -2-;<5^;nfnU>*>-3-;«7;i'3}?^rU-$ 1- (4-'>Ty-i- 
:^:79";i/) - 2 pu>?>- 3 -*;W3t^xhij;K 4- (2-;^^;v-i 



10 
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42 

hU;K 4- (4-hHD^>'-2-^5^JW-l-t!nUi^3i;i/) 




B 




(0 





wo 2004/016576 
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mx$>^o 

■ ^^m^z7b-^f)^^i\:^m i> la, iia, lib. I' fs^axm-^n^^t^m. 

10 OT^n^mb^ife (I), -fb-^^ (la), -fb-g-tf (Ila) , ih^m (lib) , 'fb'&i^ 

m^z^vmrn-r^ ^ t-A^x^^ffi. m^ituyo^-^^x-^m-r^ z. tfi^x^^o 

M 

^ (III) 

Via y4 OV) 
H 
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{fc:^% (IV) ^fcit^omtn^^m (III) i^;nc*fbTjiS 1-^)^5. 3 
Vi§o c:©s^E:«^e^^^c:JSC, mtti^J^A. mti-hV^A. ^m-fe'>»>A. ^ 

5 h^'>h\ bUxg^;i/T5X i?-f y:/Dkf;i/T^> (diea) , t!U>?>, 4- 

p^5^;i^T5y) t!U>?> (DMAP) , 1 . 8 -v'Tif h*->i^ D [5.4.0] ^>v^^ 
-7-X> (DBU) > 1, S-v'Tiftfv^i^O [4,3,0] y>-5-X> (DBN) 

tvxm^^mmm m^u. j.o.c 1997, 62, ppi264-i267) ^m^^^^i^h 

10 $f)ST^S. 

U;K T-feh>, f^mx5=-JK 1. 2-z^;<h^z^JL^>. 1. 4 --:^^^--t^>, 
h;i/X>. ^>-ff>, ^i/Vy. V^uu:^^y. ^uuH^iVJ^^ 1, 2->'i7p 
15 JPX^^, DMF> v?p^5^;i/X;i/3j^=^><H (DMSO) a5-5Vitt^:ne.Oig'&^iKtf 
CltJ&^-e^^. SJ^Jii^CCJSrViL 1 8 0'C©MSElgffl1?fft)ns. SJiSi^ 

r^«4#(::is^;^ n^v:»;$t. ®m 0. i nmt^ 6. 100 i^ra, fi'SL < 0. 5 nws^ e> 

-fb-e-i^ (I) ^tzmc^m (r )i:::feViT. w*fc«w'*«^5gM^?&^i-{b-&t/ 

20 «Sfc> -esjAt^^ 



[^41, Bn^MI3^(V)(DT$yS<J:SJESLMmUfc^ B«Mt75:^m4^aP^S:. L' 
25 ^i:X^V\%n—'^fdttm£^^-xmM^^^'t.ll!a,<D^W.^\%^^ 
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mm-r^^ti)^'^^^' v ^^xs v-i^^-^n^ mmmi tvx\t. n-^tc 

-fb-erti (VI) mt^m (V) ^Tc^t^omi'eMzMVxm'^i^-''^^'^}^^^^ 

;i(DRmm^m\z^^\:^. mm:^')^^^. mmi-hv^A. mm±i^^^. 
7jc^^huc7A. >K^fl2^bU'>A. h^jx.^}vr^>. 

(DIBA) , tfU>?>> 4- iz^:^^}VT^/) lfU5?> (DMAP) , l.8->?T1f 
10 e->:^P [5.4.0] ^7>^i7-7-X>' (DBU) . 1 . 5 -i^Tlf tf i^^^ D [4. 
3.0] y>-5-X> (DBN) ^(7)mS^3'^7<b:^hU>^A^S«^iPt-S-^t-* 

15 u;k r-feh^^ @^mx5^;K i. 2->?p^ b^s^x^s'^, i. 4-v'^^-y->. 

h;vx>', '^>if>, ^'>W>> i^^^na^iS'V, irDa7i^;VA. 1. 

;wx^>. DMF> >?^9^;vx;v>i^=^^'>'H (dmso) ^^\.^\t;in^(Dm^mm^ 

20 .24B#r^'esSo 

sfc-fb-ar*^ (I) sfcmb^^ (I' )50^^ 




(VII) 
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R^— =-R° (X) 

$nTViT'bJ;ViTv';PS, xXT-;Hb'bb<«T5 F^b^tiTViTfei;^^;^?;!/^}^ 
{b-^tJ (IX) , (X) *;t«^©^mb'&i^ (VIII) lt;VtC^bTa^l;^)^e.3 
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^t-rfb^^-v'H. hUx5^;VTSX i?-ry'/atf;i/T5> (DIEA) . t!Ui^>. 
4_ (i;;,tg^;i/T5/) k!'J5^> (DMAP) . 1, 8 -e^Tif t^v'^n [5.4,0] 
r;7^^^_7_X> (DBU) , 1, 5->'T1ftf>'^0 [4, 3. 0] y>-5-X.> 
5 (DBN) ^(D:^»^»-r ^ilt^Cj:^), P3tttcS/;S^iifT$-B:S 11 1 

HtrMi«tUT®5^^SMi8£ J.O.C., 1997, 62. ppl264-1267) <£fflVi 

10 U;K 7'feh>. I^^X^;K 1, 2-i^;»t b^>'X^>. 1. 4 ->':r=^^1^■>'^ 
h)VJL>. ^>-t?>> ^->.V'>, >'i7DOpt^>, i;nP3j>;i'A. 1. 
)vx.^y. DMF, -:^p^9^;i/x;i'i3^^->H (dmso) ^^^^t:Ln^(Dm^mU^ 

15 d>e> 72f^^'^*^o 

^ >'st#^, ^fct*.T;i'3-;v<£T;i^=^^;HbUTx-5^;nc:^< citfeT^So 
20 iihS^tiM.tbTffiVi^'fb-grti (III) > (IV) > (V). (VI). (vii),(viii)> 
(IX). (X)«, ^^(D^^*fc«^n{c^C;rc:;^felcJ;J9^^-r^Ji<i:;5^-Xf€-, m 

sfc, MSB'fb'&iij (la) , (iia), (iib)'b. mu(D:^m^rc\t^jkm<D-^mhv< 

j&^< L.T# 6 nfc-IS^ (I) > (la) , (Ila) , (lib) SfeJ* 0' ) ^^"^ 

. umm. m&mms mmmm. n^^^. mm. ^m. nf^^^ te^^ ^u-^h^ 
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5 m.\z^^-r^z.t^^^^^o 

{t'^m (I) mm^^w-(^m'^^tvxnihn^m^\z}t. ^wjkm(D^^ 
^m^Wi^z^^mmtt^ (r) wntcu Xs) mz^m-r^^^-^^x^^' 

f3i\.^h(Dx^n\tmzm'^-^nm^f)^. m^^mmmMiKDm. ry^e^L^j^m.. 

-;W5^>^>', xij^y-jwra^, -:?x^/-;i/T5>,. bUXi5^y-;kT5>'. >- 
m^wts -rw^m, ^x.>m. u>:=fm> p^^'>;^;i/>i^>m. 

^wmz^n^^m^wyxmm^mm.^\zii^Kmz^K>i\:.^m {i)\z^ 
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it. r)v^Mt. y) hm^-^ntcit^m m. it^m (i) ©T^^s^^x-r 

5 -1, 3-v:t=^^yi/>-4— h^>';^j;U4^ri;Wb. xb^tHo:7^z: 

nrz.^^m it^m (i) «>7i<ms7&^T-fe5^;v^. /vvs.,h^Mt. zrxinj 

-ft. yxnji-xx^Mb, :^»;i.5j^^s>p^5^;i/X7>7";V'fb^ >'^^;i/Tsy ;=<g^;i'X 
x^;Hb, tfno<;i/:e-^5/;<9^;wx;^5^;Hb, xb4^->;^j;ui}^x;w:t^>'X5^;u 

X7.7=-;Hb, 7^U>?;i/X7>x;Wb> (5-p^5";i/-2-:^^V- l. S-v'rt^ 

15 yi^>-4-'r;i') p^5^;i/xx-5^;W'fb, e/;j7PA^>';i/?r^>':^;i^4^x;i/X5^;i<'X 

^7#^^™H-1 6 3M)6^^ 1 9 8HJcf3«c$nTViSJ:'5;'5:^SW^#-C<b'a- 
20 <^ (I) (3^W^t)<^'ea&oT%J;Vio 
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« LHRH TrfnT. higtrtl^Jg-^fe^o 

mmn^ ^mm mx\-s.. i^^mmu ^i^mmm. t^rdfrnrnMnm^i^^-a^^z. 
i^mm^'^m-^mMt.vx. \ivm(Dm%mm\zn^'t^\zdbit'ox. 

Miz:flS5S2r^oft#(flsS4 o/cCVib 8 0 kg) \zmSMii\^xmn^^^^m'^. 
mX\tl 0 0. 1-2 0 Omg/kg#:a, $f*U<«l 0 1~1 0 Omg/kg 

20 $e.{c^(f*b<tti H i~5 omg/kgA^axfe^o 0 im* 

fdiX2--zmz^nx^^-^^z.t.ifix^^o 

25 m^mz^m^Mu^i^\^x\is^. mmmMtx^xmrn-^rix^^^^^mmm^^ 
\^t.imnwmmfim^>^n. m,mnn\z^\-y^w^u mnn^ «s-&^j> ; 
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up-;k D-'=<'>-b->'k ^m#m-^>i?;K x^/-;k huxTs/^^ 
mmm\(oBmf3imtvx\t. ^^ti7.5^Tu;i/buxi5^y-;i'Ts>, ^^^u 

20 utfx;i'T;W3-;K tj^u ifx;uHPU ;^;W3j?^->-p^^>'H2;vp-x:J-bU 
^A, \i\^U^zy^^)V±)VU-7.. t F p=¥>'X5-;i.-fe;i-P 

-X. t i^P^s^:?'pH;i'-fe:-'H=i-x#c)^7K'i4it5^^^>J'^'ffiVie.n^<. 
mmim<Dtimf3imtvx\t. mximiti-h^j^i^^ ifv-^vy. d-t>x 

25 m«f^joif?iSfj:Mi:UTJt, ««j^t^u >^M. mk^. mmM. i;x.>mm.^(D 
^m\<Dti}mf3imiii'X\t. m^i<t. A«^:t^->^m#mx7.>7-;v«> ^^pp:/ 
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15 ^mm(Di[:.^mtm\ t Lxmm vx hmnrcii^i^m ^^-r*^. ^ e. \zmmm 

y7>h'jy>, ;</^°;^^u>'>•^ ^d:^~>>'x>. ::t;i/p<'a^7x>> 
h'aD:;t^->7a:>. xtf^^^J^iS^Z-^K ;^;V5^>mx5^x;wxx h ^ 
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^gj-AX^>, 5 b:/Diib-;K :^)vyr^>> ^ts)vn-J>. 

xM^:/b^/~»^ \f.-^^ti'^y^ xhi^;v->l<. :&;V3i?:/^5^>. 

^n. ^)i^A7s=^y. ^^Vo^h\ H/:^x;i/:7 T hnr^^tT^^TS h\ V 

mmT>'>iS'b*>, 5-FU?^^^J 7;^:^n';7^ 
>JbV:*->A, ^H^i^^^Uv^X 5hi^T^/>. 5^Ty7y>. r>A*A>^^> 

25 ^dtffivie)n^, 

-r'», «'^yD-^'i'v'>^ mmy^y}v\^^^>. ^mF=^v>'i't^^»> 
i^^;vb'5^>, ^fc!^;!.^'^, :^mxtf;wb>^>. :^.:t;^j;U9^/;^i5'5=:>, ^ 
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5 JK F-fei5't^-fe;i/, DJ-927, fcV Wl/tf>^^^ffiVie>n^o 

® r^^^^^j (BRM) J tVXU. tf>-A'--;K ^VX5^>> 5^ 

Vy^y>. U>^i->. ^^:=-:^^7.. >iS'--7xD>> -oa^-n^^^, 

55^^ ^:?ft^t2 0.0 0 0JB^TO^y5^b*T, ^^Wt(Dm^\Z^r^mmm.-^^ 
ffl3?»^^»$n-5@^d5fflVve,n. (l) EGF (epidermal growth 

15 factor) ^it\t^nhmMm\z.m-(om^^^'r ^mn m. egf, au^u> 

^^•r^mn -Ov^^U^^ I GF (insuUn-like growth factor) -1> 
I Qp_2^:i , (3) FGF (fibroblast growth factor) SfcJ^-tnt^SW 
\zn-om^^mr^mn mU mftFGF, m»ttFGF, KGF (keratmocyte 
20 growth factor) . F GF- 1 0^] > (4) ^omommmMm^ C^, C S F (colony 
stimulating factor) , EPO (erythropoietin). IL.-2 (interleukin-2) . 
NGF (nerve growth factor), PDGF (platelet-derived growth factor) , 
TGF 3 (transforming growth factor i3) , HGF (hepatocyte growth factor) , 
VEGF (vascular endothelial growth factor) ^] mti^M^tl^o 

>^mW (HER2) , 'r>>'^U>^^#:> I GF^^#, FGFS##-1* 



wo 2004/016576 PCT/JP2003/010228 

55 

^> mU) :HER2^#:)> :^'»m^'^^=-::^> ZD1839 *;fe»-fe^y=^>--7>^ 

DE-310) . }v\^^ti>. T-0128 m . h^i^-T v ^ ^-^f I lumM m^\t. y 

Ms a-:fuy^'- m. mmiS'AXPv'^^) . TZT-1027 ^^mi^^^^ti)^-^ 

GnRH T-^Uif : U>h^/^-iy:=^ T>h' /^-X-^^^ x-f 
(Treatment with GnRH analogs: Controversies and perspectives) UVl^/ 
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y n^^)vi^>i^ ■!f)\/—':f<M) (The Parthenon Publishing Group Ltd.) ^ 
fr 1996 ^ #^¥3-5 0 3 1 6 5^^fB. !|#M¥3-1 0 1 6 9 m 
-9 7 3 3 A^^^XS^n 8-2 5 946 0 ^^^:^J:i:'lcSB«c$nTVi5^:7'5^ h* 

X-D2Nal-D4ClPhe-D3Pal-Ser-A-B-Leu-C-Pro-DAlaNH2 

C^if. X« N(4Hrfuroyl)Gly ^tdit NAc A« NMeTyr. Tyr, AphCAtz), 
NMeAph(Atz))&^e>St^nsBS&> B « DLys(Nic>v DCit, DLysCAzaglyNic) , 
DLys(AzaglyFur), DhArg(Btj). DAph(Atz):fe<kt;5 DhCi *^e.®t^n§^SSr. C« 
Lys(Nisp), ArgSfe«hArg(Et,)*^n^n5^TD -e^t^SnS^StSft-^::^^ H 

UV^)^7^^ 5-(N-^>5^>'V-N-;<5=-;i'T5y7^9^;W)-l-(2.6-i?7;i':^n^>i^ 
;W-6-[4-(3-;>^ h^^i--^ W F)7x::2;W]-3-7:cn;V9^xy [2. 3-d] tf U 5 

-2. 4(iH. sio-i^:*-^, 5-(N-^>i?;wN-^5^;uT^ y P^^>'V)-l-(2. 6-i^:7;w:rn 

^>i?;V)-6-[4-(3-X5^;P'> W H)7xX;H-3-:7xX;i/5^X/ [2. 3-d] HU 5 
>?>-2,4(lH.3H)-v^:^>, 5-(N-^>i^;WN-;<g^;i'T5 / ^5^;W-l-(2. 6-^:7;l/ 

^n^>5^;v)-6-[4-(3-xg^;V'i7i/-f H) :7xx;W-3-:7xx;wg^xy [2. 3-d] tf 

U 5 >?>-2. 4(1H, 3H)->^:t> mmm5a:^J&^fflVi &n«». 

LH-RHT=fXXbtl^Ttt, -eai^t^. ^ 
5-oxo-Pro-His-Trp-Ser-Tyr-Y-Leu-Arg-Pro-Z 

i^^. Yt^DLeu. DAla, DTrp, DSer(tBu). D2Nal :fe DHis (ImBzl);^)^^,^!^^ 

n?.^»*> z«NH-c^5Sfe« Gly-NH, <£^n^n5^-rj T^tD^n^^sfgtt 

DLeu -e. Z:«»tNH-C^5 •^^S'^:^^^ (fiP-&^ 
S-oxo-Pro-His-Trp-Ser-Tyr-DLeu-Leu-Arg-Pro-NH-CiHs'^^^nS^:/^^ b* A ; U 

Hb, »&^T?«^t-^^^. I UP AC- I UB Commission on Biochemical 



wo 2004/016576 PCT/JP2003/0 10228 

57 

Nomenclature l;:J;:5lll&-^2fe^Vija^M5i'i?lc::felt§«ffllll&-^J-S^< t><^5t 





Abu 






A i b u 






A 1 a 






A r g 




: T)l^^-> 


G 1 y 






His 




: \i7.=^-J> 


I 1 e 




: -fy n-<i/'> 


L 6 u 




: u^i/> 


Me t 




: 


N 1 e 




: y)VU-ii^> 


N V a 1 




: J)\^n^)> 


P h e 






Ph g 




: 7x:=.;Pi^U>'> 


Pro 




: :/n U > 


(Py r) 


G 1 u 




S e r 




: -bU > 


Th r 






T r p 




: h^Jzfhyr> 


Ty r 






Va 1 




: AU> 


D2Na 1 


:D-3-(2-:^75^;W) r^::^>nM 


DS e r 


( t Bu) 


: 0-tert-yg^;l/-D— feU^ 


DH i s 


(ImBzl) 


: N'°'-^>v;V-D-fciX5=-v'> 


PAM 






B o c 







10 
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C 1 - z 
B r-Z 

Bz 1 

C 1 2-B z 1 
To s 
HONb 

HOB t 
HOOB t 
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2, 6 -i?^tiU^>-J)l 



1 - 1: \iu^i^^>V h U rV—}V 



3-'^>\/hUTi^> 



MeBzl ' : 4-;^9-)V^>z^)V 
Bom : K>z^)V:t^>'P^'^}V 

Bum :" t-':fh^z^^^)V 

15 T r t : hU9^;P 

DNP :i?nhD7ai— ;W 

DCC : N, N' ->^->i7D'S^>';P;«7;pjJ?5?'f a H 

M^t^, (1) ^mmcDit^mtmmm^t^^mizmmitvxm^n^^-comi 

M(D^^. (2) *!^Bj®{b'&'-^i:#fflm%i:$S'J>i?fcM^KbbT#e.nS2@© 

si^joi^-s-^-i^i^'e©!^^^^. (3) :^Bm(Di\^'^mi^^mmmt^m^^zm 
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mmm. w^mn. mmp^. m^p^. ^i^- ^bs. mp^. itm\H. 

xmmt^i)^.M'Mm\±mzMvxmo. 0 ifccv^ui 0 ofi«%> ^!f^u<« 

:^^B^(Dmm\\z^n^mmmm(D^^m\t. mmommiz^-oxmrn'r^'^^. 
25 m^mn±mzMvxmo. 0 i7&:Vibi 0 o««%, i<f^i-<«*5o- ^^^^^ 

V9 0Mm%UMX^^. 



wo 2004/016576 PCT/JP2003/010228 

60 

5 mx\t. :^^m(D^\:.'^'m^r:inmmm\t. ^^mm m> y^-> (Tween) s . 

0 (7^^^n'^^S^-%ti^^ Mm) > HCOGO iByt'r^:^)VXn) , 7i^UX5^W> 

m\:,^v^A. v>nh-;K y;Pkfb-;w, :/F'?^^) > pummi ^ 

25 ^:&^JnUTESI^?^U. J^l^^TiK^StdJ;?). ^O'TT.^^^^i^^ fli^ttfeSV^^Jt 
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F6 8, -fe;V'a-X7ir^-h>':5'V-^> t Ha:^i/ynfcfJV^5^;Hi;WP 

\)jL^vyif^)^-)\^n. 'fu\ivy^^)'=^'-)v. i\^'&.^)vmmh\^'x\t.. mxvs. 
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b < « 3 ~ 2 0 w/ V %gS-e$.^o ^fe§^E«^:^X«/:fe<trX+)-U ^}Vmm.O 
mm\t.O. 5~5 Ow/v%. $f*L'<tt3~2 Ow/v%*WSUVi, 

ait]^J«pHP0^JO^j&ntCi;O 2~1 2»*U<«2. 5-8. OlCH^TS 

m^L^t 1 0 0 "c- 1 2 ix:<D^^x 5^-- so ^i^sMmmM 

C2] #5i^cttrax«5i*Jc<±mSiJ^J;t;^©aSa!i 
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^ l^^^xy }.RS- 1 0 .0, RL-100, RS-30D, RL-30D, RL- 

po. Rs-po (T^"j;i^mx5^;i^- ^^T^u;i'm^^;V'- ^i5'T^7u;vm^ 
^ri7 u u;i/Sixg^;i'#^a'&^) ^opr-r h^^^:/ his (d— a • 

/I ^ :7 ^ >m(D K>vi7 xm, # u u -fe u >iigi»gixx7^;i/^*^ffl e»n?.. 

(Carbomer) 934 P. 94 0, 941, 974 P, 98 0, 13 
25 4 2^,:^U:^-3!l^"7'f ;KpolycarbophiI),*;W>'^A3j?U*^— 7^';Kcarcium 

polycarbophil) (ttflBm^mfeB F H U y 9^%fc«!l) > /Wb'X^n-lO 

3, 10 4, 105, 304 ii^^rnhmytmm m) m) mo^mmm-^-^jT^'J 
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(w/w) , i?^b<«l^3 5;^ViUi{8?J8 0% (w/w) , $e>JC»*b<«*94 0 75:Vi 
b7 5% (w/w) . I^JPHStJ^U"^— ©"&*'¥J4i^3?5:Vib*?l3 0% (w/w) , 

<\tm3i3:^^i^mi 5%(w/w)T3&^. ^i[lM5^«^7K^^^^®'£^e.^c-^^wT%> 

j:<, ^©i^'8-*I^JK^Jl'*5Jt^^*tttlK©'&^5^«*?J5 0%(w/w)mT. 
<«^5~^40% (w/w) , $e.t;i»*U<f**?l5~*?j3 5% (w/w) 21 

jiTWfB% (w/w) \'Si^mim.^^<bmm m. 7K, ^^y-;K x^j^y-jp^tD^ 
I. mM^-^tsmomMo 

0 0 urn. •&<E>\Ziff^V<Um5 0 Ofj:Vibl5l, 4 0 0 iim-V^^o 

^j, ^^nu mm^^ mnm. ^mmim^M'^v. m^m\^m\^mm.m. mmm 
mn.mmz^r)mm-r^o 
m<Dmm^mu. mo. 5u\^^vm9 5% (w/w) , ^?*b<«*?i5. oy^vib*^ 
8 0% (w/w) , ^?>\zttf^i.<um3 om^hm? 0% (w/w) Tabs. 
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-fe;VD-7>^;V'>'^A(ECG505), ^ n7.;^;i/p^ n-X:?- b U A (Ac-Di-Sol)', ^ 
(L-HPC) ^7&tfflVie.ns. ^-v^s t:Ha=^'>yDtf;V'fe;i'0-x, ^i^U 

;i7X>m, HA^^m. VW>^^<0^*^^^^^^*- 

-X, tHa^v'yDtf;w-fe;i/D-x7&^ffiVie.n^o mimM\z.u.^mmi^^x 
mBm. ^x>m, PA^m, -^v^yn^om^^ ^)Vi;m^(omun 

1 5% (w/w) , U^V<\tmiU\^^\^miO% (w/w) , $e>l::»*b<««52)a: 

V^b?^8% (w/w) l?a5^o 
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II. i^ommnz^^wm. 

(w/w) , B^V<\m5ti\,^Vm5 0% (w/w) . ;S&l'$f*U<««35:^ViU3 
5% (w/w) Tab^. 

o%T^s. mp^mmmtvx},^. yi^7f:m^m^^mmr^^<D-v$>nitmzm'^ 

h-hU;P, ^naMA. ^^^i/^^^p^-r F#*^fflv^^n§. ;i©-5-^iS^T 

.M>^^x^nimmnm'^^z^mMm^^it<Drcib\zm?5m^ ^x>m> nA^^m^ 
;k S'fbfc'^v'*^ >?x>mhUx5^jK x^tu;1'T>iu3«- 
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i^n^mmmmnt. mmmm ii vx^^m-^n^immmx^tumiz^^-^nu 

z.n^ 0mmM\t-^nxu=im&.±^u^'^fD^xmm x^ ^ c m.m(D^mmu 
mikBmM^M\zMi^x. mx\tm4. s^mss. 4w/w%, $fSL<«*52 

15 0~*?I9 8. 5w/w%. $e>Jc:»^U<«*?;3 0~*il9 7w/w%-l?as^. 

mwii'iimm\z^n^mi^<D^m\^.mn^mm^&\zMhx.mo. 5~#?)9 5%> 

.20 ECG-5 0 5)^ ^Uy(.tl)V;<n—7.'^h^JOA m^it. M<t^ 

T.ZfU^'T). ^»a^y'>':f> (Mit^ (.W) PCS) ^*«fflVi&n^ 

25 «7jci:^fi>!jbT®7ic. mm. $>^^>\tm^m^vx\/^^m^^i^i^tmmMt(Dm\z 
^^^^jv^i^^m\zj:vmm.^^^-^'^^^<^'&^^^^^i^-^^'^^^o nn&ois 
j^^jfj^ -^i^x\i~mu±^m.^'^t>'&x^mx^^o mmm<om^M\t. fflv^s 

mKMVX. m?i^^^O. 0 5~^3 Ow/w%. ^Q^Sb<«*?JO. 5~*515w/' 
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^vfmmmtvx^t. mx\m^M m^\t. i^aw. "n^^y. T^ifT:=fA 

ti.^\^. m^n m^it. ^mu mmm)> ^mm. mmm. mmni ^mmit 
M^ifAm^^^^n^o ^Tc. ^^itmtvxm^wt. ^x>m. □Ai^m. y^jm 

cfe J:r;^4? u t!x;wbf D u H b < ffi 

D> -^^izm^^v. ^m-r^:Lt\z^Ktmm-r^:^t-mx^^, mmm-^u. 

M^mM^m^mzm^-t^m^. mm^wii^mm<Dm(Dmmi^tmm(Dmmiz^ 

25 ;i(D^z>\zvxn&nrcmm^m\t^tk^mmti,t. ^(Ds^^svi^jgs:. 

/vxm.^^t>'iixm-^T^mi tvx%^<. ^:fcM#^^o* * * ^ ^^tm.'jt. 
mmmi^m^tmz-"=><Dmni^-^nm m. mmM. mm.M> mu ;^^-fe;i/^) 
\znMitiyX%^^^o mnM^mML^^^^^-^mmzmiVx. m-'(oti-f±:)vmiz^ 
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Cf)vn~-7.. y)V^h-7.. •^>=.h-)V. v;vk'h-;K •^y:fju 
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mn^mm-^'&T icusi) y Aft -^^iz. -^mm. ^^m. mitm±M. 
15 imm. m&M. mmni ■&m?m(Dm-isam^iia^x'h^^^o y^)iA\zmM(D^ 

ft A S J}? U > ^ U n y p tf V > U n -;i/^<D U n — ;i/ 

20 m^v<ui o~i 0 0 os.^a>nm t^n^^/stf, ^k^^-vmn^^^^^x 
)VA^m^f^^t\z^K)mm-^ti^o ^(D^vizm^-^tifcy Aj^itMM. 

i^^rc\it.mmMm^m^f3immizmmvrzmiikLfi-'^m^-^nx\^>^mi^^<om. 
u^mi)-^ e. <£#isf i Id J: x# ^ n § . 
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u?>mz^^;'^:2 (psy 1 1 ium) yn f mo^mm'&^ y^'^ ^ ns^ u < \m.m'^ 

It L - :7 a:.=.)V7^::^ym<Dmmm^m^ 2 5{i^ e. i 2 ^-^©t 5 y ^^F^o^-^^n 

u -/i^x5^figsi«^©-7bu y^7s^m^-r!s>z.t\zija^x, :^^m<D<\:'^m^rz. 
\mmmm<Dmm^t^^'t(Dmnx\mmm^\zmm-t^mn^'r^^tffix^ 

)vy a^-AKtii^'csizt^ ^^^ym^'^^n^ommf3i±^-^^^y^\^^'^^'^> 
g^^^ 1^ ,j -i^y^mmm^ y^ uy'^x h u y^mt^m. ^mwmm. 
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t9?BJ®J^SJ<Z)M^J±#:lc:*frS-^*««^ *?J 1 0 9 9 m«%, b < 
3 0~«?J9 OSa%-C^S. i8-'>i'05^^XhU>Xl^i8->^i7D5^+XhU> 

#:lC^t-§#««. ^0; 1-^3 Om«%. ^ff ^ b < 1 0 ~*52 5fi«% 
5 -t^S. ^S^b^Jo«i3J^#:t::^-r'5-g'WMtt*«J 0 . i i 0 m«%. J? S b < 

:*:^99©#fffl»JCDS#««. ^fgBJO'fb'gri^oai^, #^3. 

20 0 kg) -A^fcD. 2^^BjcD'fb'erti*3J;Wffl^!^<fcbT, ^n^'ni a 

^0.01-^1000 mg/kg, iffSb<»^0. 0 1~^1 0 0 mg/kg, J;OiJf 
*b<«i^O. l~*?Ji 0 Omg/k g. i:0t3ttSs<j0. I~^s«j5 Omg/kg€:, 
;a:*^T%>*91. S-jf^JS 0 mg/kg^fcl 0 llHl*^e>lgcIfiIl-^^t:tT#MS^$n^. 

'b^5^. MBBbfcj;5icts#»«a'!r©^#T^i&-rs©T> wiB^#««fcOi> 
mizii^Timn.y)^. mzm^^nm^t'^. mmomti^xmn^ rciix\-mui^^ 
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Ti«?L»l#»l kg#:aa5fcD5^0. 0 0 1~2 0 0 Omg. iff* L/< «*90 . 0 1~ 
5 0 0mg. $e.lc:$?*b<tt. *5jO. 1~1 0 OmgSfgTfep> IinSil^l 
0 1 - 4 ©(C^^ttT^-^f 5o 

Bm. m^v<\-ii o^~6i^raeti*g. j;DjeF*L'<tti 5^*^e.ii^ra£i^f^i3 
M^tj^^^f vi ens, 

0 0 1~2 0 Omg/kg^SPS-^b.151 5^t*fC)gP^#^^JtM?^$nfe 
15 *%HJ(D<b-&«^*iJO. 0 0 5~1 0 Omg/kg^l BSiiUXi^P^-^-r'S. 

2^^§H®is^iafiK«^*fe«3js:^igow^^j*> (1) ^m. (2) 

7>>':^-5^>-» II ^<£^ViS#JE{l::^lifS, (3) jte^!^^> (4) 

j*. (5) ^^sg^fe, (6) u-if-mmm. (7) ^*#i»^^^©^^^^jj^^i 

^^M<Dm.it. (Disease-Free Survival) (DM^. ^W^^^^^tM^<D 

sfc> ■^^m(omMumm'^rcn.-:^^m<D^mmz^:h^mt. %nmk cci) 
25 ^nmmm<omn\zn'r^i^^mn mxu. n>7.^^^)>^<D0-^i7^Am. 

Pb*>M^<£T. jjji^, ^1^*, Die, ^mm<D^^f3iW\ipm^^mT 
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5 D>, K^-thD>pt'>l/— h, Any-fehP>75;.if(^5-HT3^§trL^J; s end i 
de, CP-9 9 994, CP-100263, CP-1 2272 1-1, CP- 
96345, FK224, RPR100893, NKP 608, aprepita 
n t (EMEND (MU) ) IS^EOl^YLl^pW-^^M', H^-^U H>, ^-^-f^) 

h\ n 5-HT4 ikwmn.E(om^mwm^n ; h u p^:/g^> 

15 xh^^^v'^nc^'&fflViSC^T&t'Tf^S. 

^iS)^PS# (I^JSltt^-^tr) , (bolus, infusion, ^mW^-^tS) , 

ST*3.tt;^t5i^ (bolus, infusion, mm^^ts) , ^S^, Mf^F^^it/^ififi^S 

25 O^So 

iUTJ*, ^m^omz 0^-2 4ii#wmt, Mx.«jaF^-3<jr^m&-rK«^ 
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T-n> (dehydroepiandrosterone) ^ ^T.hT.'ruy (testosterone) , v^bPP 
5=-XhXT-0>' (DHT: dihydrotestosterone ) . 7>FD:^T->i^^>' 
(androstendione);^£©I^SttT>Hn^*>*5cfct5pt7.:5'yD>(Mestanolone), 

X X D XOxymes t e rone) . ^ ^ > H O X -T- / n >(Me t h and r OS t eno 1 one) , 

5 7;i/:t^>'P^;^T-Ci> (Fluoxymesterone) > ^ n D-^-X hX-r-a > T-fe^:— h 
(Chlorotestosterone acetate), ^T^yn^ T-fe^- h (Methenolone acetate). 
:t^i/;*ba> (Oxymetliolone) , 7s^yVu—)V (Stanozolol) . y^1f^-)V 
(Furazabol) , :^:^1}->HDa> (Oxandrolone) , 19-/ hXxD > 
(19-Nortestosterone) , y;VX^>HnD> (Norethandrolone) , X5^;l/XX 

20 (Ethylestrenol) > y)V^Uh> (Norbolethone) ?^^©^figT>H 

^X5^n-f FttT > H ay ^^W-ftcr =fxx h t bT^^I^HJ^b'&t! (I) <Dm. 
LGD-2226 i^^SrfflViSJltd^-C^S. 

* b < « LHRH 0|##:^14ta3i0J®-C^ 0 > J: 0 §f ^ b < « LHRH T ::ixX h iStn: 




wo 2004/016576 PCT/JP2003/010228 

76 

ttJSTfe Y). $ e> iC^ff * b < « LHRH 7:^-7. hiStaltWStMT^^o 

5 LT^S, 

( c ) Htf3iMmSWf-g)i«?L»j4^t:iMbT LHRH m^#:^;^c:«^(DltcD*^a 

( d) mimmm^-^'t^m<Mim\zM\^'c lhrh M«^«c*fe«^oiS©'t^s 

20 (e) 1) i^)\/^ymi'^<DmtLmwmmz.yy\'u^y^^^T^-7sV im-z 

2) -€-©^^^tty&^4^;W^>'fe#i4lC7^ofctl'&«LHRH^##:> U T— bfHI 
D 2) (DXg§i!^D^g-rilt^ 

( f) 1), y>HP'^^•>S^#7':^:lX^ (4#fC|^X7"P-r H'ftT>PPy>:g# 
#T:^-Xh) Sfet*^<^:^<t2) LHRH U T— if TP-^iS?— If 
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LHRH UT-ifm«m> Tn-7;$'— tfgaS^*5J:tJCi?c7>]<ay>^y6i^ 

^f3im(D:^)V'^>im.m(Dnm\Z^-oT. LHRH UT-if|?I#^, TO-x' 

t(Dm. mmmcD^jv^ym.ifimm'^omm m^itimi? io4-sffl|a (cancer 

Res. 54, P1566-1573), LNCaP-FGC M^S: £] iimU^JVCDm-^) ^fefe^-TSJi^ 
LNCaP 104-R2 « (Cancer Res, 54, pl566-1573), LNCaP-hr ) 

bfe7&«oT, -Jt^r^LHRHg|^#: (M^^LHRH TrfriX h;fe<h*) . UT— tfgS 
(Maximum androgen •blockade)^fe;5:<i:5&?fTfcnfe«^«MfiJlii5ffi<D7}N;P^ >i£jT: 
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^iJ^^^^mWr^o Z.0m^. LHRH ^^#:(Dfi:#Si^tt?5:*«e>T>HO-5^>S 
t feT^-S bv LHRH mmi^<0^^^^±VTr > H >§^#:T:^~X h 

10 mmm 

m^m:Bji:-csmmm(D:fj^Ac^u'Th^9y^—\z:^if^mmit. tlc (Thin 

Layer Chromatography, nm^W^ h^^y ^ —) \Z^^mm:T\Zf7t>nrco TL 

15 c(Dmm\z^i^^x\t. TLc:/i/-h<i:bT^;i'i^*fcia©^-if;wi/6 0 F264 

I^U<^;V^a:^(^)^-if;wy;P6 0F2S4 (7 0-2 3 Opt>>->3-) SfflV^fe, 

20 SrfflViTVARIAN Gemini-2 0 0 ( 2 0 0 MH z MX^i^ h D ^— ^ 
— ) , VAR I AN Mercury-300(300 MHz) ^rzitB^M^W^ 
JMTC04 0 0/5 4 (4 0 OMHz) M{CT?H!l5£U. 6-ie?£p pmT?^ 

l^^©JRX^^h;P (IR) fi/1-+>x;P'T-^f:M Paragon 1000 ^feffiViT^iJ^ 
25 Vtco 

itM^M ([o]d) t*HOR I BASJH I GH sensitive POLAR 
I M E T E R * feJ* 0 *^)-3teSD I P - 3 7 0 MSg^tftCTM^ L- fe. 

s ; h 
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b r : r^D- H m}K^>) 
d : i^ZfVy h 
t : V^)':fVy Y 
q : b 
5 dd : 

d d d : ^^)W:r)V^':fVv V 
dt '.y':/)Vh^)^VyV 
m : h 

J : *>yyu>^^^is: 

10 Hz: '\;i/:y 
1 

(11.4 g) i:* (8 0 mL) (DU^m\ZB^i\:,^h^)^ (13.9 g) 

^^ia-TrjnA, o-CTri o^^p^itJ^bfdo iSi? (3. 0 mu mmm (S. O mO 
?:inX, 5^i-t*4-nhP- 1 -:h:75";V'TS>(5. 0 0 g) ?&jq^fe. 5^^, 

15 M«^hUe7A (2.5 7 g) (5.0 mL) (DU^^^Or^-^m^-^nyL 

-3^\t-4--hai-y^U> (1.7 0 g) ^nr^o 

^H-NMR (3 0 0 MHz, CDCl 3) 6 : 7 . 6 9-7. 8 0 (2 H, m), 7.8 7 (1 H, d, 
20 /=8. 1 Hz), 8.2 2 (1 H, d. 7=8. 1 Hz). 8. 2 5-8. 2 8 (1 H. m), 8. 
4 6-8.4 9 (1 H, m). 
##0!l2 

l-3^\i-4-::.hui-y^U>' (1.7 0 g) , hU:7;i/:^n@m:M-U'^A 
(3. 0 7 g) , aCz-fb^^ (I) (2.10 g), l-;<9^;i/-2-t!PU (4 

25 0 mL) oig'&ti&T;i':^>i?ia^Ti 6 ox^-^s^mw^vfco mm\z}^mwi'^ 

7 mg) <£#fe. 
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^H-NMR (3 0 0 MHz, CDCl 3) 6 :. 7 . 7 4-7. 8 3 (2 H. m), 7.9 6 (1 H, d, 
/=7. 8 Hz). 8.0 9 (1 H. d, /=7. 8 Hz). 8.2 8-8.3 2 (1 H, m), 8. 
3 9-8. 4 5 (1 H, aO. 
##M3 

5 l--ha-4- (hOy)V:tti;^'^)V) i-y^U> (8 13 mg) , 10%/1^ 
i^^A^m (5 0%^7K. 7 1 7 mg) , ;i/ ( 1 6 mL) OU'^m'^JKmW 

- (hU >';V:tn^5^;W - l -:^75^;^TS> (6 3 4 mg) <£#fc„ 
10 ^H-NMR (3 0 0 MHz, CDCl 3) 6 : 4. 4 6 (2 H, br.s), 6.7 1 (1 H, d. /= 
8. 1 Hz). 7.4 9-7. 6 2 (2 H, m), 7.6 6 (1 H, d. /=8. 1 Hz). 7. 8 
2-7.8 5 (IH. m). 8.12-8.16 (1 H. m). 
##M4 

4-T$y- l-:^7^r.^u;^ (250 mg) t-j^^uu^^y (1 0 mu (du 
15 -g-^iic^m (75 ui) ^M-ejn^fe. 2.5^r«iMm*, ^ittk^^ h u t> a 

4-T5/-3->^OA-l-:^:7h- hU;W (3 0 1 mg) 
^H-NMR (CDCl 3) 6 : 5.2 3 (2 H. br.s). 7.5 9 (1 H. ddd, 7=8.4. 6. 
20 8 and 1.4 Hz). 7.6 8 (1 H, ddd, 7=8.4, 6.8 and 1.4 Hz), 7.9 
3 (1 H, s), 8. 1 4-8. 18 (1 H, m). 

IR (KBr) 3366. 2215. 1632 cm-^ 
##M5 

{S) -:=.^n^>m:^9-)V (1.15 g) iT-h^tHoy^> (l 6 mL) (om 
25 '^m\Z7mit^}^'0h.7}V^:=.^J:, (2 7 8 mg) S: 0 'CTfftJAfc. ^Mfc#Mb 
UH^^ 3nf^W^\yti.i\^{0 . 2 8 mL), 2 5 JSTKm-fbA U t:7A}§M( 0 . 2 8 mL), 

7jc (0. 8 4 mL) ^mkMPL. 1 sNfRB^ufc. ^mmti't'^^ v^m^^xm^ 

^nm^m^X^s (S) -3- (kHn^^rv-^^^;!/) If^^^Uv'^ (7 9 7 mg) ^ 
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[q!]b=-11.3° (c=0. 7 3 0, MeOH). 

^H-NMR (3 0 0 Hz, CDCl 3) 5 : 1.0 7-1. 2 0 (1 H, m), 1.4 0-1. 5 4 
(1 H, m). 1.6 1-1.8 2 (3 H, m). 2.3 9 (1 H. dd, /=1 2. 0 and 9. 
9 Hz), 2. 5 4-2. 6 2 (3 H, m), 2. 9 5-3.0 1 (1 H. m), 3. 1 3-3. 
5 18 (IH, m), 3.4 0-3.5 4 (2 H, m). 

m^m 6 

(i?) -ri^^^^^^X^^;!/ (1.15 g) t'xb^b h*P:77> (1 6 ml) (DU 

. '^miz7i^^<t^)^':7A7)V5.=:-^A (2 7 8 mg) S:0"c-ein^:fe. m.mz^m.v 

10 7jc (0. 8 4 mL) ^m^M^. 1 SI^MMJ^bfc. ^^i^^-fe^-f b<&fflViTiS^ 
i^ejKSJSi^llU, (i?) -3 - (t:Ho=^r'>;<5^;i') tr^Uv'V (8 5 2 mg) 2: 

[a]D=+11.7.° (c=0: 7 3 0, MeOH). 

^H-NMR (3 0 0 Hz, CDCl 3) 6 : 1.0 7-1. 2 0 (1 H, m), 1.4 0-1. 5 4 
15 (1 H, m), 1.61-1.82 (3 H, m), 2.39 (1 H, dd, /= 1 2 . 0 and 9. 
9 Hz), 2.5 4-2.62 (3 H, m). 2.9 5-3.01 (1 H. m), 3. 13-3. 
18 (IH, m), 3.40-3.54 (2 H, m). 

4-7s.y-i -^Yu-ty^v> (5.00 g) ii-Ji/uu^^y (120 mL) 

20 OU'^mXZ.^n (4. 2 5 g) i:>'i'Pnp^i5'> (1 0 mL) O^i'^i^&MTiin^ 

;i'*^A^a-Tht^^>'^-T)ltiab> 4-T^/-3-:/PA- 1 -xhD:^:7 

(1.33 g) Sr#fco 

25 ^H-NMR (3 0 0 MHz, DMSO-^/e) 5 : 7. 5 5 (2 H, br.s), 7.6 1 (1 H. ddd, 
7=8.4, 6.9 and 1.5 Hz), 7.7 9 (1 H, ddd, 7=8.4, 6.9 and 1.5 
Hz), 8.4 5-8.4 8 (IH, m), 8.5 6 (1 H, s), 8.7 8-8.8 1 (1 H, m). 

##^J8 

mik^^V^i'OU (3 3 6 mg) bM3^ (1.7 mL) (DM-&tKc4 -T5 / - 3 - 
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^UJ:.- l-=LhU^y^U> (5 0 0 mg) tmm (3.5 mL) ©S'&i^^O'C 

-ifjp^fco 3 0^mw^. i?x9^;i/x— 5^;i'*jp^fco fei;:fcttja!*?t^b, 0*0 

(D9 5%Xi5^/-;i'T?5fe?^bfc. #e>nfe®#:«rO"CT7jcfc:Jn^, mt>\Z>'T>it 
*U>^A (7 9 2 Dig) > ife'fb^ (I) (4 6 3 mg) . 7K (2 5 mL) OM'^WZia 

A-4-xhD- 1 hXhU;V (14 1 mg) ^#fco 
^H-NMR (3 0 0 MHz. CDCl 3) 6 7.8 4-7. 9 2 (2 H, m), 8.3 2 (1 H, s). 
8. 36-8. 47(2 H, m). 
10 IR (KBr) 2 2 3 6, 1 5. 3 2 cm"^ 
##M9 

2-:/DA-4-Xhn-l-:^-7hXbU;i/ (l 4 l mg) . ^ (l 3 4 mg) ^ 
:S^t:T>^:^'>A (1 2 mg) , X^/— (5. 0 mL) , tK (1. 5 mL) (DM-^ 

U;i^ (8 1 mg) ^ntzo 

^H-NMR (3 0 0 MHz, CDCl 3) d : 4. 7 9 (2 H, br.s), 6.9 3 (1 H, s). 7. 
5 6 (IH, ddd, 7=8.4, 6.9 and 1.2 Hz), 7.6 8 (1 H. ddd, 7=8.4, 
20 6.9 and 1.2 Hz), 7.7 7 (1 H. d. 7=8. 4 Hz), 8.15 (1 H, d, 7=8. 
4 Hz). 

IR (KBr) 2215. 1572, 1514 cm"^ 
1 0 

2- (t Fn^->p^5^;i/) tf^Uv'^ (10.0 g) . iumk:f3U'yj^mM (2 

25 5 0 mL) , T^h^tiKPP'^V (15 0 mL) (Dm'^mz^>y^}V:t^zy:^)V-^ 

zL)Vi7uv\^ (16.3 g) ^o'cxmxrco mm.\z^Mv. 2 4v^mMi^v-^> 
2NMm-cm'^tv. 0^xg^;v-T?i*fcHufc. mmn^'kmTia'cmwv. nm^ 
mvr^o n?^nrcnm:^zy^):^y}vti^A^n-^h^^y^-xmmv. 2- (k 

\in^i^:A^JV) - l-\::^Vz^>:^J\y^>^^>>^)V (15.2 g) 
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^ H-NMR (3 0 0 MHz, CDCl 3) 6 : 1.40-1.7 0 (6 H, m) , 2.91-2.9 
9 (1 H, m). 3.6 3 (1 H. dt, /=1 1. 1 and 6. O Hz), 3.8 4 (1 H, ddd, 
7=1 1. 1, 9.0 and 6. 0 Hz), 4. 0 1-4. 0 5 (1 H, m), 4. 3 2-4. 3 9 
(2 H, m), 5.13 (2 H, ABq. 7=1 2.3 Hz), 7. 2 7-7. 3 8 (5 H, m). 

5 mmm 1 1 

2- (t KU:¥->^5^;W - 1 -tf^U5^>:^;i'4^>^^>>'>'V (3.00 g) , 

v'-ry7'pt!;i/x9^;vT5> (e.s mO , i^^^uu^^y (30 mU om-^^ 

\Z^aU:^^)V^^)VX.—y^)V (8 0%> 2.4 2 g) ^O'C'TJlP^fc. 

10 >/U5!jy;i':S!7^Ai5'avb^^:7^-T«^U 2- h^^^v^p^ h^->^^;w) 
-l-t!^U>?>5tj;i/Ji^>m^>>?;V (3.4 3 g) 

iR-NMR (3 0 0 MHz. CDCl 3) 6 : 1.4 1-1. 7 8 (6 H, m), 2. 8 3-2. 9 
2 (1 H. m), 3.3 1 (3 H, s), 3.5 9 (1 H. dd, 7=9. 9 and 7.2 Hz). 3. 
6 7 ( 1 H, dd, 7= 9 . 9 and 7 . 2 Hz) , 4.06-4.11 ( 1 H, m), 4.46- 
15 4. 5 2 (1 H, m), 5.13 (2 H, ABq, 7=1 2. 3 Hz), 7. 2 7-7. 3 7 (5 
H. m). 
P^Ml 2 

2-(^h=ti^>^h4^'>;,tg^;i.)-l-^tf^U>^>:^7l'3i^>if^>e?;K3. 2 3 g). 
1 OX/^y-y't'J^-mm (5 O^^-^tK^ 1. 1 7 g) . (5 0 mL) ® 

®?^?£i^MbT. 2- i^h=¥iy^h^i^;^^M tf^ue^> (1.27 g) 

^H-NMR (3 0 0 MHz, CDCl 3) 6 : 1 . 0 4-1. 8 3 (6 H, m). 2.2 3 (1 H, 
br.s), 2.5 8-2.8 1 (2 H. up, 3.0 6-3.12 (1 H, m), 3.3 0-3.3 
25 9 (1 H, m), 3.3 6 (3 H, s), 3.5 0 (1 H. dd,, 7=9. 2 and 5.2 Hz), 4. 
6 3 (2 H, s). 

##M 13 

ym^ti-h^J^y^ie o%mm. 5.2 8 g)^^^'^>x-m^v. .7-h^\i}^ay 
7X156 mL) izmrnVTco 5-kHo^->-2--z:hD^>XT;i/7^kF (1 
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4. 7 g) ^MMXM^. 2 O^m^VfCo !7UU^^}V)^^)VX.—T)V (8 0%> 

15.9 g) ^m^mmm^vrzc s.j$:^m^7i(.\zm€. 5?x5^;i.x— r;pT?j4m 

5 $/-2-nhn^>'XT;i<'5^t H (16.5 g) ^#7to 

^H-NMR (3 0 0 MHz, CDCl 3) 6 : 3.4 9 (3 H, s). 5.2 9 (2 H, s), 7. 
2 9 (1 H. dd, 7=9.0 and 3.0 Hz), 7.4 7 (1 H. d. 7=3.0 Hz), 8. 
15 ( 1 H, d, 7= 9 . 0 Hz) , 10.46 ( 1 H, s), 
1 4 

10 5-^ h^'>^ h^>'-2--ha^>XT;i'5=^bH (17.0 g) t;^^^'-)^ 
(15 0 mL) (Dm'^mzyi(.m<\:>-^0m'rh^J^2^ (9 10 mg) ^^MTJn^fco 
2 0^^^«i^b,^?SSi^mx^;i/i:7K-^^)-SBbfcoWaP?fe:ft^-eife#-b, 

s-^b^v'^ h^v--2-- hD^>>';i/T;m— ;i' (15.6 g) ^mtc. 

15 ^H-NMR (3 0 0 MHz, CDCl 3) 6 : 2. 7 3 (1 H, t, 7=6. 6 Hz), 3.4 9 (3 
H, s), 4.9 8 (2 H, d, 7=6. 6 Hz), 5.2 8 (2 H. s). 7.0 5 (1 H, dd, 
7=8. 8 and 3. 0 Hz), 7.3 6 (1 H, d, 7=3. 0 Hz), 8.17 (1 H, d, 7= 
8. 8 Hz). 

^mm 1 5 

20 5-P^h^->^ h=^S^-2-ZihD^>i^;WT;i'n— (8.65 g) , h'JX^ 
)VT^> (8.48 mL) > ^h^t Hp:?^^ (130 mL) (DW^WZ ^ > 7. 
;i.3jN-;i//7 a U H (3.77 mL) ^0"CTrjn^;fco 3 Q^mmkmmh. #^n;^ 
mmzT±h> (15 0 mL) tB^^\:-jr\s\jiyj^ (21.2 g) ^MXTco 

T^aSL. ^T^fe0#: (10.8 g) ^ntto VD>^i^x5^;l/ (8.00 g) 
p<5^;UX;i'iJ^=^>' F (8 0 mL) ®S-&«i>fc:7K^fk::^ h U T^A (6 0 2.0 
0. g)<&^MTjDX., 2 0^itJ^b:feo ±ai<^^^fe®# (1 0. 8 g) ^IXiX. 5 
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- [5- h=^^~>^ h^v') -2-nhP^>5^;W •7D>^>?X5^;i' (10. 
4 g) S:#fcp 

^H-NMR (3 0 0 MHz. CDCl 3) 5 : 1 . 2 2 (6 H, t, /= 7 . 2 Hz), 3.4 7 (3 
5 H. s), 3.5 3 (2 H, d, /=7. 8 Hz), 3.8 8 (1 H, t, 7=7. 8 Hz), 4. 1 
8 (4 H. q, J=7. 2 Hz). 5.2 2 (2 H, s). 6.9 8 ( 1 H, d. 7=2. 4 Hz). 
7.0 1 (1 H. dd, 7=9. 0 and 2.4 Hz), 8.10 (1 H, d, 7=9. 0 Hz). 
##^J 1 6 

2- [5- -2-nhn^>i?;H -ra^^i^x^^;!/ (8. 

10 6 8 g) , hVy)\^:tuWf^ (3 0 mL) . i^i7UU^^> (3 0 mL) OW^I^^ 

3^it^9-)V (3.65 g) . mmtlVOA (3.88 g) . N, N-i:^^^)V^)VA 

75 F (8 0 mL) (DM^^^T )vzf>nmnrf^ux' immmwhtco ^mm^ 

-xhn^>i?;v) Tn^^e^x^;!/ (6.30 g) 

^H-NMR (3 0 0 MHz, CDCl 3) 6 : 1.2 2 (6 H. t, 7=7. 2 Hz), 3.5 3 (2 
H, d. 7=7. 8 Hz). 3.8 6 (3 H. s). 3.8 8 (1 H. t. 7=7. 8 Hz), 4. 1 
20 6 (2 H. q. 7=7. 2 Hz). 4.17 (2 H, q, 7=7. 2 Hz). 6. 8 3-6. 8 7 (2 
H, m), 8.1 0-8. 13 (1 H, m). 
##^J 1 7 

2- (5-p^ h=^>'-2-xha^>'i?;i/) va>m>^xg^;u (6.04 g) tm. 
m (8 0 mL) (DM-^m^l 0 5*0^2 ll^K^l^bfe, ^iSfC}^^^. l^^X^^ 

y;i/*^Ai^PVh^^:7^--ri|tMb> 3- (5-P^h^r>'-2-Xha7xX 
;V) 'fu}d:t>Wt (3.30 g) 

iR-NMR (3 0 0 MHz, CDCl 3) d : 2.8 0 (2 H. t, 7=7. 8 Hz), 3.2 7 (2 
H. t, 7=7.8 Hz), 3.8 8 (3 H. s). 6.8 2-6.8 5 (2 H, m), 8.0 7- 
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8 . 1 0 ( 1 H, m) . 
1 8 

3_ (5-ptl>=tii/-2-:ihn:7x-;i') "/Pb!:^>m (3.2 3 g) ^feSCC 

T^'j u >m (3 2 g) \zM^. 2 o^j'jtJi'bfc. mmizi^m^. ^K7K^c^^^^ 
5 ^x^;i'Tttaibfc. ^x^tz^mm^'ty^ h^m^^xm^^k> wan^:^^*"^ 

l^mV^ h^>^-4-— hn- 1 — (>^/> (1.60 g) 

^H-NMR (3 0 0 MHz, CDCl 3) 5 : 2. 7 4-2. 7 8 (2 H, m), 3.5 6-3. 6 
0 (2H, m), 4.0 8 (3H, s), 6.9 6 (1 H. d, 7=9.0 Hz), 8.4 7 (1 
10 H, d, /=9. 0 Hz). 

1 9 

hD-1 — r>^y> (1.60 g) tz^i7UU^^> (5 

0.7 ml) ^so^n^m^tco 3 o^mwm^m\z^m.v. i. smmut^vtco 

b, 7-kHD^>'-4-— ha- 1 — f >^y> (1.26 g) 
^H-NMR (3 0 0 MHz, MSO-d 5) 6 : 2.8 3-2. 8 7 (2 H. m). 3.6 3-3. 
6 7 (2 H. m), 6.9 4 (1 H, d, 7=9. 0 Hz), 8.4 2 (1 H, d, 7=9. 0 Hz), 
20 1 0 . 0 3 ( i H, s) . 

2 0 

>*'rvyntf;i/T5> (2. 8 3 g) ^M7KX-5^;K4 0 ml) - 6 ot: 

lC??r^M*^Tl, 6 lin-':f=^}VV^^J^mn (1 5 mL) ^mTVfco t^V^l?, 1 
-^>'5^;i/-5-j>^5^;Vt!DUi^>-2-:t> (3.78 g) <£il7KX— (1 

25 5 mL) izmmi'X- 6 ox^izu-^mrvrc^. 5x:\zmv2mmm^i^fto if^n 
m^m^^n^::^mitmm^ 3 o^mmxvftom'^wz^:^^mx.7i<^m^^m. 

XrnBV. ?gi^UTl-^>>';U-5-^5^;U-2-:t=^ytfnU>'>-3 
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-:^)v^>m. (3.45 g) ^mn^m'^miii^xntn. 

^H-NMR (2 0 0 MHz. CDCl 3) 5 : 1. 2 1 (1. 5 H, d. 7=6. 6 Hz). 1.27(1. 
5 H, d. 7=5. 2 Hz), 1. 8 0-2. 2 0 (1 H, m). 2. 3 9-2. 7 0 (1 H. m). 3. 

4 0-3. 7 6 (2 H. m), 4. 0 0-4. 2 0 (1 H. m) , 4 . 9 8 ( 1 H. dd, 7=4. 
5 0 and 1 5 . 0 Hz) , 7 . 1 0 - 7 . 5 0 ( 5 H, m) . 

##^J 2 1 

^iTK^h^t Ha7^> (40 mL) lz:^j§?b:fe l-'^^i?;!/- 5 2 - 
:t=^ V tf n U v'^- 3 - t!?;!/^}?^^ (3.45 g) *m*^T(cSS7K^ h 7 k H P 7 
^> (8 0 mL) 4'©*^'fbr;V^n'^AU5^C7A (1.2 g) izmTVfCo ^f^n 
10 <£5l^raiinf^5li!SEL'fcm. ;4c?^TlC7K (2 mL) . 4 JV-7Km<b:^ h U -i^A (1. 

5 mL) , tK (5.0 mL) (DMRTfiSiTUfeo ^feUfeitm^^Sl, -r-h^kHP^^ 

^:7^'-TWSU. vx- (i-^>>^;i/-5-p^g^;i'tfDU>'>-3— f;w ^ 

^y-;i/(o.8 g) (l-A.>v?;i/-5-p<9";VtfnU>^>-3 

15 -^)V) io. 7 5 s) ^M^m^<^i^vxmco 

i^Xft: ^H-NMR (2 0 0 MHz. CDCl 3) 6 : 1. 2 4 (3 H, d, 7=5. 8 Hz). 1. 
3 6-1. 5 2 (1 H. m). 2. 1 0-2. 6 0 (4 H, m) , 2.8 0(1 H, d, 7=1 0. 
OHz). 3.0 1(1H. d. 7=1 2. 8 Hz), 7 . 1 6-7 . 4 2 (5 H, m). 
b^>X#: ^H-NMR (2 0 0 MHz, CDCl 3) 5 : 1. 1 6 (3 H. d. 7=6. 2 Hz), 1. 
20 5 0 - 1 . 8 2 (2 H, m) , 1 . 9 5 ( 1 H. dd. 7= 8 . 0 and 8 . .2 Hz) . 2 . 2 0 
-2.40 ( 2 H, m) , 3 . 0 3 ( 1 H, dd, 7= 7 . 2 and 7 . 4 Hz) , 3 . 1 5 ( 1 H, 
d, 7=1 2. 8 Hz), 3.4 0-3. 6 4(2 H. m), 4. 0 0 (1 H. d, 7=1 2. 8 Hz). 7. 
1 2-7. 4 0 (5 H, m). 
##M 2 2 

25 z^Ts- (1 -'^^i^;!/- 5-^5^;Hf nU>^>- 3 — ^i$^y—JV (3 5 0 
mg) > :^'^}V7}Vn-)V (1 0 mL) ^ 1 N-itm (1. 5 mL) , 1 0%A^v^^7A 

mm (^7K 3 0 0 mg) om^m^i^nmMT\zi z^fm^vfc. mm^^^. 

(2 2 0 mg) 
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^H-NMR (2 0 0 MHz, CD3OD) 6:1.3 0-1. 5 5 (1 H, m) 1.42 (3 H, d. /= 
6. 6 Hz), 2. 2 0-2. 4 0 (1 H, m), 2 . 4 8-2 . 7 2 ( 1 H, m). 3.10-3. 
22(1H, 3. 3 0-3. 4 8 (1 H, m), 3. 4 8-3. 8 0 (3 H, m). 

##M2 3 

5 (i-^>i^;i'-5-p<5^;i/tfDij>^>-3-^;w ^^y-;i<'(3 5 

0 mg) , >^^)Vr)V:2-}V (1 0 mL) . 1 N-^m ( 1 . 5 mL) . 1 0%/15>^ 

^j^mm (-^7^ 3 0 0 mg) (Dm^m^7^mm.mrF \zi Bmmmwvrco mm^^ 

(2 2 0 mg) 

10 ^H-NMR (2 0 0 MHz, CD3OD) <5 : 1. 3 9 (3 H, d, /=6. 6 Hz), 1.70-1. 
90 (IH, m), 1.98-2.16(lH,m), 2.5 4-2. 8 0 (1 H, m). 3.0 

2-3. 2 0 (1 H. m). 
2 4 

Zi^Zl^ym. (10.0 g) tlN7i<.m<ti-hV^AmW. (7 7 mD (DU-^mz^ 

15 >>^;i/^4^>'j!7;i'fc;Vi^DU H (13.2 g) i: 1 N7Km^b:^ h U (7 

7 mL) ?£Ot:Tjq^fe. ^Mfc:#Mb> 1 4l^^«|^Ufco SfS^Srv'xg^Jl'X 

^> nm. msvxs i-[ (^>'>';i':^4^'» :^;W3j?-;W-3-tf^U>*>:^;i' 

^>m (20.1 g) 

.20 ^H-NMR (CDCl 3) 6: 1.42-1.76 (3 H,, m), 2.05-2.11 (1 H.,m), 2. 
4 8-2.5 3 (IH, m). 2.8 9-3.44 (2 H, m), 3.9 4-4.0 0 (1 H, m), 
4.0 5-4.64 (1 H, m), 5.14 (2 H, ABq, /= 1 2 . 6 Hz), 7.27-7. 
3 7 ( 5 H, m) . 

^mm 2 5 

25 1 - [ (^>i?;U:t^'» t>JV^=l)V] - 3 - tf^U -:^>tJ)\^^>Wt (20.0 g) > 
a-KXiS'V (14.2 g) , m*U^7A (15.7 g) > N.N-i?;<=^}VMJ^ 

T5 H (150 mL) ©ig'&iKr*^MT 5^ra^«iUfeo KfBm^7K\z&€. mm 
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-3-tf^U':^>5!j;i'3j^>isx5^;i/ (20.0 g) 

^H-NMR (3 0 0 MHz. CDCl 3) 6 : 1.2 4 (3 H. t, 7=7. 5 Hz), 1.4 5-1. 
7 4 (3H, m), 2.0 2-2.0 8 (1 H, m), 2.4 2-2.4 8 (1 H, m), 2.8 
.5-3. 13 (2 H, m), 3. 9 5-4. 0 2 (1 H, m). 4. 1 2 (2 H, q, 7=7. 5 Hz). 
5 4. 1 8-4. 3 0 (1 H, m), 5.12 (2 H. s), 7. 2 7-7. 3 6 (5 H. m). 
##^J 2 6. 

1 5%^UC7A^=^1J-P^5^;V'>^>^^>'F- h^WX^^^ (3 1 mL) \ZT)V:i>m 
l8^T7^h^fcHD7^> (5.0 mL) ^JD^. - 7 8X:ic;*&^bfc. 1 - [ (^ 

>5^;w:f=^^-» ;^7;V7i^-;W-3-i;f^u-^>';^j;i'5j^>®^xg^;i^ (4.oo g) i:^- 

10 h^fcHD7^>(3. 0 inL)<Z5®'&i^&Jjn;^. 2 O^it^Ufe. 3-Kp^:$^>(1. 
3 mL) t7=-h^t: HD7^> (2.0 mL) (DM^^^'ba^- ^mz^UVf^o 1 

i-[ (^>>?;i/^=^^v') ;^7;wte;W-3-p^5^;w-3-k!^u>?>;^;i^jJ^> 

15 mxf^;i/ (3.76 g) *#fcc 

^H-NMR (3 0 0' MHz. CDCI 3) <5 : 1.1 6-1. 2 6 (6 H, m). 1.4 0-1.4 
9 (1 H, m). 1.5 2-1. 6 5 (2 H, m), 2. 0 3-2. 10 (1 H. m), 3.11 
-3.30 (2H,m), 3.5 2-3.64 (1 H. m). 3.9 8-4.13 (3 H, m), 5. 
12 (2H, s). 7.2 7-7.3 7 (5 H, m). 

20 2 7 

i_[ (vN^>>?;i/;t-:^s/) 3 -p^^^;!/- 3 -kr^U>'>;^;vj}^>lsx 

(3. 5 7 g) , 1 0%A°^>?'^A-^^ (5 0 %-^7K> 1.2 4 g)>P^iS^ 

• (5 0 mL) om-^m^T^m^mnrF. bmmmwi^rc. mm^t-^ 

25 xg^;i' (1.86 g) 

^H-NMR (3 0 0 MHz. CDCl 3) 6 : 1.0 9 (3 H. s). 1.2 7 (3 H, t, 7=7. 

2 Hz), 1. 3 3-1. 8 2 (3 H, m). 2. 1 4-2. 2 2 (1 H. m), 2.4 0 (1 
H, d. 7=1 2. 9 Hz), 2. 5 3-2. 6 2 (1 H, m), 2. 8 9-2. 9 5 (1 H. m), 3. 

3 1 (1 H, dd, 7=1 2. 9 and 1.5 Hz), 4. 0 9-4. 2 4 (2 H, m). 



\ 
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##^J 2 8 

3-p^5^;i/-3-t?^u>^>*;V'3j?>mx5";i/ (i.es g) iiT^b^tHa:?^ 

> (2 1 ml) <Dm'^mZ7mitV^^AT)V^:=.^J^ (3 7 2 mg) ^O'CfllP^ 
feo ^Ml3#mLJ&:55«e3^ra^J^bfe. 7jc (0. 3 7 mL) , 2 5 %7Ki?'fb;^f U ^7 
5 (0.. 3 7 mL) . 7jc (1. 1 0 mL) ^llH^^Jin;^^ 1 S^WMI^Ufco 

tf^Uv'^' (1.01 g) 

^H-NMR (3 0 0 MHz, CDCl 3) 6 : 0. 8 1 (3 H, s), 1. 2 8-1. 3 7 (1 H, m), 
1.49-1.68 (2 H, m), 1.80-1.93 (IH, m), 2.54 (IH, d, /= 
10 11.7 Hz), 2. 6 0-2. 6 9 , (1 H, m), 2.85-3.11 (3 H, m). 3.58 
(2 H. s). 

m^m 2 9 

5, 6. 7, 8-5^h^tiHa-i-:h:7h— ;K4. 9 6 g).^>i^jv^us. h*(4. 
3 mL) , mmtlV^A (6.94 g) . N. ^9-)V^s)V^7 S. H (7 0 mL) © 

15 ®-&#j^M-c2 1 w^j^ufc, sftstj?i:7Kfca#. mm:i^^jwmmhr^o m 

^y^f-i^mmiy. 5- (^>v^;^:t^r^) - l, 2, 3, 4-5='h^bHn:^7iS' 
I/> (7.85 g) 

^H-NMR (3 0 0 MHz, CDCl 3) 6 : 1.72-1.84 (4 H, m), 2.72-2.7 
20 8 ( 4 H, m), 5.0 5 (2 H, s), 6.6 8-6. 7 2 (2 H, m). 7.0 4 ( 1 H, d, 
7=7.8 Hz), 7.2 7-7.4 5 (5 H. m). 

##^J 3 0. 

5- (^>>>)V:t^>') -1. 2. S. 4-v^h^\l\^ni-y^U> (6.30 g) ^ 
$^^'nD^9^;i'P^5^;l'X— 5^;p (4.8 ml) > i?^uu:A^> (5 0 iL) OM"^ 
25 mizmm.<t=^^> (7.3 mi) ti?i7pn^^> (5. 0 mi) ©ig^^J&O'CeS 
0:a-T?itTL.fc. 1 S^J-^i^^ Kftsi^^^mzm.€. 3 O^^StKSIJ^Ufe. ^ 

-TWL. 4- (^>>?;p:^^>') - 5, 6, 7. 8-7^h^b HD- 1 -:h:7iS' 
V'>;^;i'5j^7;p7^h:H (4.8 6 g) S:#feo 
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^H-NMR (3 0 0 MHz. CDCl 3) 6 : 1. 7 7-1. 8 1 (4 H, m). 2. 7 4-2. 7 

7 (2 H, m), 3. 1 8-3. 2 2 (2 H, nO. 5.15 (2 H, s). 6.8 6 (1 H. d, 
/=8. 4 Hz), 7. 3 2-7.4 5 (5 H. m), 7.6 3 (1 H, d, /=8. 4 Hz), 1 0. 
0 9 ( 1 H, s) . 

5 ^mm 3 1 

4- i^y-yjl^^-y) -5,6,7 .8-'T-h^^}^u-i-i-y^u>:^jv^T 

(4.6 4 g) ti^i7UU:^^> (5 0 DlL) (DM^'^iZO. SM^^it-^ 
^m-Z^i7UU;A^'>mm UO mi) ^-7 810^3 O^T^^TLfc. 4 0^m 

w^^uiz^mv^o Kmm^7i(^\zB^. mk^L'^jwmmvfto mmm^'kmTif^ 

Tiitmb, 4-tHD^->-5, 6. 7. 8-7=-h^t Hn-l-:^7:5^l^>;^r;^3j^ 
TJl-v^bb* (2.73 g) 

^H-NMR (3 0 0 MHz, CDCl 3) 6 : 1.7 7-1.8 7 (4 H, m), 2.6 5-2. 6 

8 ( 2 H. m) . 3 . 1 9 - 3 . 2 2 ( 2 H, m) , 5.93 ( 1 H, s) . 6.76 ( 1 H, d, 
15 /= 8 . 1 Hz) , 7.58 ( 1 H, d, /= 8 . 1 Hz) , 10.08 ( 1 H. s) . 

#%^J 3 2 

. 4-tHa:^'>-5, 6. 7. 8— x^^kH^-l-:^:7^l/>;^;^/J^T;^7^k.H 

(2.72 g) , t KD^^^i^juTs >mm (1.29 g) , wm^ h U ( 1 . 

9 0 g) , (6 0 mL) . tK (3 0 mL) <DS-&%<&MT? 1 

nm. mmi'X. nn^^i^^mtco :$imi^tm7mm (so mD om^i^^i 

jsmi^. M^^i^^mcc :^mwtiN7miti-hvt^j^mm (2.8 mi) , 5^1- 
7t:HD7^>(5o mL) (DM'^m^MM.i^ 1 . smmm^vTco .iNmm'c^fa 

6,7,8— 7^h7tb*a-l -±y^U>:^)V^=.hV)V (2.24 

g) *#feo 

^H-NMR (3 0 0 MHz, CDCl g) 5 : 1.79-1.88 (4 H, m), 2.60-2.6 
4 ( 2 H, m) , 2.9 0-2.94 ( 2 H, m) , 5.65 ( 1 H, s) , 6.66 ( 1 H, d, 
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7=8. 4 Hz). 7.3 5 (1 H, d. 7=8. 4 Hz). IR (KBr) 325 6, 293 8, 2 
2 2 8. 1 5 8 4 cm-i 
3 3 

4-fc Ha=^'>- 5,6.7,8-T-h^t:Ha-l -'^y^U>:^}V-^^hUJV 
5 (3 0 0 mg), bUX^;i'r5> (0. 7 2 mL) , v^^ODp^^^ (3. 0 ml) 
(Dm'^'^\zh^JyjV:tu^^>7.)V!isymM7m (0.4 4 mL) t>?^nD^iS^> 

(1.0 mL) (D®'&i^?£-4 cc-ei^Tbfc, 1 5^tm^^mz.^m.\^> 
5,6, 7, s-T^b^tHn- l-:^:7^wn;^hU:7;^:t^p^:$7>:^;^2i^:J — b 

10 (5 0 0 mg) 

^H-NMR (3 0 0 MHz, CDCl 3) a: 1.81-1.93 (4H, m), 2.81 (2H, t, 
/= 5 . 4 Hz) , 3.01 ( 2 H, t, /= 5 . 4 Hz) , 7.18 ( 1 H, d, /= 8 . 4 Hz) , 7 . 

5 4 ( 1 H, d, /= 8 . 4 Hz) . 

• m^m 3 4 

15 l-p^h^->-3- (^ h^^i^pt h^-» ^>.-^> (5. 0 0 g) , N.N./r .jV 
T-h^^5^;i/Xg^U>i?T5> (5.2 0 mL) , 7"b^kKn7^> (2 5 0 mL) 
(bW^mzi. 6 M n-:fg^;^U5^':7A-^^^^1^>^?K (21.4 mL) ?£0'C-e2 

(I) (6.82 g) mu^. -4ox:\zm-m.vr3iii^^2^mm^hrco -78x:\z 

20 Mb. ;^i57U;i/>*'0^ H (3.8 1 mL) h-^k H07^> (2 0 mL) (DM 

• 3 o^Tjp^fc. Mmznv. 1 2mmmwvrc, Kj^^m^7Kizm^. m 

h^>'-3- (p^ h^^v-p^ h=^^-» -2 - (2-p^g^;i/-2-:/P^r:;i/) ^>-tf 

25 > (4. 7 7 g) &#fc. 

^H-NMR.(3 0 0 MHz, CDCl 3) 5: 1.7 9 (3 H. d, 7=0.6 Hz), 3.3 7 (2 
H. s), 3.4 5 (3 H, s), 3.7 9 (3 H, s), 4. 4 4-4. 4 5 (1 H, m), 4. 

6 5-4.6 7 ( 1 H, m) . 5.15 ( 2 H, s) . 6.58 ( 1 H, dd, 7= 8 . 4 and 0 . 
6 Hz). 6.7 3 (1 H, dd, 7=8 . 4 and 0 . 6 Hz), 7.12 (1 H, t, 7=8. 
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4 Hz). 
##M 3 5 

l-^h=^>'-3- h^v'^^ -2- (2-:^'^)V-2-:fu^:^)V) 

^>-lf>(4.5 0 g).N,N,Jf .If h^P^^;WX5^W>5?T5>(3. 3 6 mL). 
5 A^1i-> (2 5 0 DiL) (DM^^^Zl. 6 Mn-^^JVV^'yA-^^'^y^}^ (1 
3. 9 mL) ?^0*CT1 S^-^^M^tc. ^U\znUV. smmWht^m. -7 8^ 
{Z^^miyfco N,JV--J;^^}V^)V2^r^\^ (3. 9 2 mU ^JP;^T 1 P^F^mi^L. $ 

10 b^>'^h=^>') -3- i2-:^^)V-2-:/U^Zi)V) ^>XT}\^y'\iV (3. 
2 0 g) 

iR-NMR (3 0 0 MHz. CDCI g) 6: 1.8 2 (3 H, s), 3. 3 8 (2 H, s), 3. 
5 8 (3 H, s), 3.8 9 (3 H, s), 4.3 7 (1 H. br.s). 4. 7 1-4. 7 4(1 
H, m), 5. 0 5 (2 H, s), 6.8 1 ( 1 H, d, /= 8 . 7 Hz), 7.8 1 (1 H, d, /= 
15 8.7 Hz), 1 0. 1 9 (1 H, s). 
##^3 6 

4-^h=^>^-2- h^^v'^ h^^v') -3- (2-^g^;v-2->^D^:n;i') 

^>XT;i'7't K (3. 2 0 g) > 4N^ (5 0 mL) , 2-:/a/^y-;P (5 0 

T>n-'J7.hl5 (3.00 g) , h;i'X>(30 mL) ©S-^^Sr^jaT 3 B ^ 

25 ISb. 4-/h^S/-2, 2-i?p^g^;P-2, 3-5?t HD- 1 -^>y7^>-7 
-•^)V-i^r)V^\^Y (1.7 2 g) 

^H-NMR (3 0 0 MHz, CDCI g) 5 : 1.5 3 (6 H. s). 2. 9 2 (2 H, s). 3. 
8 8 (3 H, s), 6.4 7 ( 1 H, d, /= 8 . 4 Hz), 7.6 3 ( 1 H, d. /= 8 . 4 Hz) , 
1 0 . 0 5 ( 1 H, s) . 



wo 2004/016576 



94 



PCT/JP2003/010228 



3 7 

tert-^^tJ-T^;^^^;*—;!/ (2. 1 6 g) i:^^+»-p^5^;i'Ji>X7;t U hUT5 
H (HMPA) (9.0 mL) (DW^m 1 . 6 M n - V^^A- ^^D->mn ( 5 . 
7 mL) SOt:TTjD;l;t. 2 O^SJ^^, -pC h:*^'>- 2 . 2 ->?p<9^;i. 

-2, 3--:^t Ho- 1 -/><>y7^>-7-:^7;i/2j?T;P7*b|5 (8 6 0 mg) t 
HMPA (2 0 mL) (DM^mizm^fc, ^mzm-UV. 1 SBtTOWiUfcio KJi^m^ 

bfe, #^tife^^^>^U;«jy;W:^7^A^D-Th^^37>("r-TM®l/> 4-b Kn 
+>'-2, 2-5?p^^;i^-2. 3 -5?t:Kn-i -^>'\/77>-7-*;i/3|?T;i/ 
TkH (8 6 0 mg) <£#fe. 

^H-NMR (3 0 0 MHz. CDCl 3) 6: 1.5 5 (6 H. s), 2.9 6 (2 H. s). 6. 
3 9 (1 H. d, /=8. 4 Hz), 7.5 3 (1 H. d, /=8. 4 Hz), 10.01 (1 H. 
s). 

3 8 

4-t: h*P^'>- 2. 2 ->?p(5^;i/-2, 3->'tHD - l -/>^>>/:7^ >- 7 _ 
;^;i/4^T;P5^b H (500 mg) . k Hp+->;PT5 >:SI^4i (2 1 7 mg) . mWt 
i-h^J^A (3 2 0 mg) , X.^y-)V (1 0 mL) , ;!K (5. 0 mL) om-^m^m 

5 mL) (DM^m^l 5 OICTI 2mmm.Wl.tc. S«^aMLT#Snfc^tg 
•^AW (4.7 mL) , 5^h^t:HD:7^> (9.0 mL) 2 . 5 

b, mmi^x. 4-k HD4^->-2. 2->?pC9^;i/-2, 3-v't ^ID-l- 
^>^/7^>-7-;^7;^zl^-^u;^ (43 1 mg) ^nito 

^H-NMR (3 0 0 MHz, CDCl 3) <5 : 1.54 (6 H, s), 2.9 8 (2 H. s). 5. 
5 7 (IH, br.s). 6.3 4^(1H, d. 7=8.7 Hz),. 7.2 2 (1 H. d, 7=8.7 
Hz). ■ 
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IR (KBr) 2230, 1609, 1453 cm"^ 
##«SJ 3 9. 

4-bKD^^>'-2, 2-i?^5^;i/-2, 3-v^t HD- l-'^^V^^^-?- 
^)V^-h^J}V (2 5 0 mg) . hUx9^;VT5> (5 5 2 til) . i^i^UU^^ 
5 > (5. 0 mL) (D?g-g-tJ{ChU:7;i/:tPp^^>X;U4^>®^^7Ktl (3 3 3 uD t 

>?i^nn;<iS^> (2. 0 raL) (DW^m^- 4 ovcmrvTco 1 s^mw'^Mmz 
b . iiili b fc. # e. nfe^^^ u * 7 A o V h y ^ 7 ^ -TWM b , 

7 - v'T/ - 2, 2 ->?;>^^;V- 2. 3 HD- 1 -^>V:7^>- 4 — 

bU7;v:e-np^:$'>x;i/2iN:^ — h (4 0 5 mg) ^ntcLo 

10 ^H-NMR (3 0 0 MHz, CDCl 3) 5 : 1.5 8 (6 H, s). 3.17 (2 H, s). 6. 

8 0 (IH, d, 7=8.7 Hz), 7.4 2 (1 H, d, 7=8.7 Hz). 

4-:fu^-i-'ryh=^hVA (0.2 3 2 g) 35.^5 5m hu-ryyatf;!/ (2. 

8 mL) Jc:h;VX> (4 mL) b 7 1 F n :7 ^ > (1 mL) ^m^mM> -7 

0.7 5 mL) ^lin;^> -7 O'CIC^SI. 5^^^*^Ufc. -5 0*0^:^^^, 3 
N-mm (2 mL) 5feJp;l^M*T?#iabfc. ffmx5^;p?feiip;5t»tH> 

i-^y^Muym (0.102 g) 

20 ^H-NMR (2 0 0 MHz, CDCl 3+CD3OD ) <5 : 7 . 5 0 - 8 . 0 0 (5 H, m), 8.2 0 
-8. 4 0 (1 H, m). 

^mm4 1 

3- (2-^^;W-2-:t^>^^x;V) mWtX.^)V (4 0 0 mg) , ^^z^JVTS. 
X2.7 6 mL) , XrS^y— ;K4. 0 mL) 9 Orif 1 4I^^^Lfe. 

DT h^9:7^-T?5|fMbT, 1 -^yV)V- 5 -k HD^V'- 5 - 2 - 
tf^U>'/> (12 0 mg) 

^H-NMR (3 0 0 MHz, CDCl 3) 6 : 1 . 2 8 (3 H, s) , 1 . 8 3- 1 . 8 9 (2 H, m). 
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2.47 ( 1 H, ddd. /= 1 8 . 0 , 6 . 0 and 4. 2 Hz) , 2.72 ( 1 H, ddd, /= 
18.0, 10.2 and 7. 5 Hz), 3. 0 5-3. 0 9 (1 H, m), 3.2 0 (1 H, d. 
/=1 2. 6 Hz). 4. 5 9 (2 H, ABq, /=1 4. 4 Hz). 7. 2 3-7. 3 5 (5 H. m). 

4 2 

5 ^^>7.)V^>r5.]^ (1.9 6 g) , hux^;i/rs> (3.2 mi) . 4- (>? 

^5^;VTSy) tfU-:^> (252 mg) , i^i7UU?f^^> (3 0 mU <^®'&i^t^— 

mmz^ tert':f^)V (5.17 g) t>?^Dn^i$'> (4 0 mL) 

3 0:»'Tira;^fc. 2Nfra^J^mSiltb, ^?i<£Wmx9^;i'i:l N:^T^SBL/fc. 

10 -T)ltKbT, ^9^;l/;^;i/*n;i/*;l/>ts >m /er/ r^g^;K 2 . 4 4 g) Sr#fe. 
ifi-NMR (3 0 0 MHz, CDCl 3) 6 : 1.5 2 (9 H, s), 3.2 8 (3 H, s). 
4 3 

2-:/DA-5-p< h^>'yxy-;K2 2. 0 g) , i, a -v?Tift*->i^o [2, 

2, 23 ^fi^iS'^ (2 4. 3 g) , N,N—:^}^9-)V:i^)i^A7S. F (12 0 mL) 

15 m\z N,H--J:^=f-}\'=^^iJ)vn=^^}Vifu^) Y- (26.8 g) ^^m'es o^tjd 

UT#e.nfc©#:*P<iS'>'-;i^'^?5fei^l^> O- (2-:/PA-5-^h^>^7x- 
;^) >?>^^;U5^:t:^;Wt;>t— h (26.6 g) 

iH-NMR (3 0 0 MHz. CDCl 3) 8 : 3.3 9 (3 H, s), 3.4 7 (3 H, s). 3. 
20 7 9 (3 H. s). 6.6 9-6.7 2 (2 H, m). 7.4 3-7.4 7 (1 H, m). 
4 4 

0- (2-^DA-5-^ h4^i^7xx;i') >f:A^)l^^tl)V/-<:^-h (2 6.4 g) 

^vfx^;i/7— u > (6 6 mL) (Dm'^m^2 4ox:'V4mf^Mi^\^r:Lo Mmz^^ 

mVXS- (2-:/DA-5-p^ h^v'^xx;!/) >'^5^;i'9^:^*;W\*^-h (2 
2.2 g) 

^ H-NMR (3 0 0 MHz. CDCl 3) 8 : 3.06 ( 3 H, br. s) , 3.11 ( 3 H, br. s) , 
3.7 9 (3 H. s), 6.8 2 (1 H. dd. 7=8. 7 and 3. 0 Hz). 7.19 (1 H. 
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d, /=3.0 Hz), 7.5 5 (1 H, d, 7=8.7 Hz). 
#3^M4 5 

TmittlV't^A (8 5%. 17.1 g) (7 0 mL) OM-^^i^ S- (2 

-^u^-5-^h^i^yx.=^M >^^5^;i/9^:t:«j;wA'p^-b (lo.o g) sjo 

^^m^mco i^^mtmrnfj')":?^ 0.53 g) , N,N--j^9-)V'^-)iJ^r^ h 
(8 0 ml) (DU'^m^r}v^>mm%r^m.'^2o»mwvrc^o i->^da-2. 
2_i^^ b:^5/x^> (10.5 g) &iia^^ m.mrc2mmm.wvt!^o ^j^m^y^ 

y;w*^AiJ7DThi^^:7^'-"^)|««LTi-:/oA-2- [ (2. 2 
>/x^;p) x;i/7Tx;i/] h^>'^>-^> (9.37 g) ^^fto 

iH-NMR (3 0 0 MHz. CDCl 3) 6 : 3. 1 2 (2 H. d, 7=5. 7 Hz), 3.3 9 (6 
H. s). 3.7 8 (3 H, s), 4. 5 9 (1 H, t, 7=5. 7 Hz). 6 . 6 0 ( 1 H. dd. 
15 7=8. 7 and 3. 0 Hz). 6.9 0 (1 H. d, 7=3. 0 Hz), 7.4 1 (1 H. d, 7= 
8. 7 Hz). 
##«»|4 6 

i-:/nA-2- C (2. 2->?^b^>^x9^;i/) x;W7tx;I/] -4-^b^>' 

^>if> (9. 3 7 g) , 5i^U U>m (1 8. 7 g) . J^->l/> (2 0 0 mL) (DU 

^p^_4_;^l.-t..>- l-ys•>^/5^::^-:7x> (7.0 7 g) ^#feo 
^H-NMR (3 0 0 MHz, CDCl 3) 5 : 3.9 5 (3 H, s), 6.6 6 (1 H, d, 7=8. 
1 Hz), 7.3 8-7.4 1 (2H, m), 7.5 8 (1 H, d, 7=5.4 Hz). 
25 ##«RI4 7 

7-':fUA-4-:^h^-^-l-^>'/^^y:^> (3.00 g) . ->T>>fbffii& 

(1.09 g) , ^h^^x (hu >'xx;V5jNx:7>f » n^y^J'Oh, (o) (i. 

4 3 g) , N,N-V^'^)^^)\^h.T^Y (7 5 mL) ©?g-&J^^7;i'::^>#gB^T 1 
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1- '^>\/5^:t:7x>-7-;^r;i/3l^-hU;V (2.25 g) 

iH-NMR(3 0 0 MHz. CDCl 3) 5 : 4.0.2 (3 H, s), 6.7 9 (1 H, d, 7=8, 
5 1 Hz). 7. 4 6 (1 H. d, /=5. 4 Hz), 7.5 3 (1 H, d, 7=5. 4 Hz), 7. 
6 6 ( 1 H. d. 7= 8 . 1 Hz) . 
IR (KBr) 2 2 1 5, 1 5 6 1 cm"^ 
##M4 8 

2- :^^)V-2-^>i^'f:f3>^^—)lf (6.12 g) t^=^^-tJ-7^9^;i/U>^h'J 
10 K (2 5 mL) ©jli'&tH- 1 . 6 H n-t/^^^l/U 5^i?A-^^"y->^?S (15. 

5 mL) ^ox:-e-m^rco 2 0^mwm4-}f^h^i^-i-^>V^^y:j^>-7 

hU;!^ (2. 2 4 g) t^^-^?^^JVV >mhVTS. V (5 0 mL) (DM 
7x>'-7-*;i'3j?XhU;W (1.93 g) Sr#fe. 

^H-NMR (3 0 0 MHz, CDCl 3) 6 : 6 . 8 8 (1 H. d, 7=8 . 4 Hz), 7.5 7 (1 
H, d, 7=5. 4 Hz), 7. 7 6 (1 H. d, 7=8. 4 Hz), 7 . 7 8-7 . 8 1 (1 H, m), 
20 1 1 . 3 2 (1 H, br.s). 

IR (KBr) 3326, 2220, 1566 cm"^ 
##M4 9 

4-tiHa^rS^-i-^>V5^^7x>-7-;^;i/3}?xhU;V (1.43 g) , h 
UX5^;VT5> (3.4 mL) . 5^5^PD^^> (2 5 mL) h U 7;!^:^- 

25 n:^^>y,)V'^>m^7i(.m (2.1 mL) ii^i7UU;f.i^> (13 mL) (DM-^i^^ 

- 5 o*cT?SfTufeo 1 5^m¥mmsiyxn?>nrdk^^z^vti^)v:^y^i7u 
-^h^yy^ -xnnv. 7 - ->T y - 1 -^>y5^x>- 4 — h u 7;i/:rn 

;^iS^>7.;^>i^:^— b (2.36 g) ^#^0 

^ H-NMR (3 0 0 MHz, CDCl 3) 6 : 7.43 ( 1 H, d, 7= 8 . 4 Hz) , 7.55 (1 
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H, d, /= 5 . 4 Hz). 7.77 ( 1 H, dd, /= 5 . 4 and 0 . 6 Hz). 7.79 ( 1 H, 
dd, /= 8 . 4 and 0.6 Hz) . 

IR (KBr) 2226. 1427, 1221. 1140 cm"^ 
5 0 

5 2-:/DA- 5-:7;i/:tD:7a:y-;Kl 9. 4 g) , 1, 8 ->?TifH->^n [2, 
2,2] :^^^y (2 2.8 g) > N, N- -J i^"^ J^T ^ K (13 0 mL) (DU^ 
m\Z. N, N-i^ pf>^)V^:tt> )W'<'e^ H (2 5.1 g) ^MT3 0^3^^in 

x%<otLnLm^^:^^y-}Vi;m^V. 0- (2-:/oA-5-7;W::i-n7xn;i/) 
10 -J:^9-)V^^iJ)Vn:^—h (27.1 g) ^mt^. 

^H-NMR (3 0 0 MHz, CDCl 3) 5 : 3.3 9 (3 H, s), 3.4 7 (3 H, s). 6. 
8 6-6.9 5 (2H, m), 7.51-7.56 (2 H, m). 

5 1 

0- {2-^Uh.-b-y)V-^uy3L-)V) (2 1.9 g) 

15 ^:$^xg^;vTr:u> (6 0 mL) A Q'K^-T^ Anwm^iytco mmz}^ 

(2-:/oA-5-:7;i/:tP:7xn;i/) ^J:^^)V^^ti)Vn:^—h (2 

1.2 g) 

20 ^H-NMR (3 0 0 MHz. CDCl 3) 6 : 3.0 6 (3 H, br.s), 3.11 (3 H, br.s), 
6.98 ( 1 H, ddd, /= 9 . 0 . 7 . 8 and 3 . 0 Hz) , 7.38 ( 1 H, dd, /= 8 . 
4 and 3.0 Hz) , 7.62 ( 1 H, dd, /= 9 .0 and 5.4 Hz) . 
5 2 

7m<h:^0^M. (8 5%, 3 5.6 g) (15 0 mL) (DW^mz S- 

25 (2-^UA-5-y)V:tuy3i=.)V) i^:^^}V9-^i:j)W^;<— h (2 0.0 g) 
SSn^, T;Vrf>^HgCT8 5t>T2l^ia^*^bfe. ^mtcJ^^^, 3K}^T6 N 

*i[^$tq;tT^fttb, ^^u->iffflaiUfco ^^iJ->T?5fe#^, nm. m^i^x 

mn^^m^mm^mc. ^mMtmmtiV':?^ (19.9 g) , N,N-i^:<^jv:^j]^ 

F (1 6 0 mL) (DM'^m^TJV:i>mmHy^f^X 2 0^^#bfc. 1 - 
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2->'^h=¥'>xi5^> (2 1.9 g) ^m^. m.u-v 2mmmwvrco 
x;v:7Tn;i/] -4-7;v:tD^>if> (19.9 g) 

5 tco 

^H-NMR (3 0 0 MHz. CDCl 3) 6 : 3.12 (2 H, d, /=5. 4 Hz). 3.4 0 (6 
H. s), 4. 6 0 (1 H, t, 7=5. 4 Hz). 6. 7 5 (1 H. ddd. 7=8. 4, 7.8 and 
3.0 Hz), 7.0 3 (1 H. dd, 7=9.3 and 3.0 Hz). 7.4 3 (1 H. dd, 7= 
8 . 4 and 5 , 4 Hz) . 
10 ##«^5 3 

i-^DA-2- [ (2. 2->^^h4^>'X5^;v) 7.;V7T-;w -^-yjv^v^ 

^>-^> (19.9 g) > 7l?U U >m (33.0 g) , '^zyUy (40 0 mL) (DU 

15 ':fn2>.-4-y}V:^U-l-^>'/^-^y^> (9.52 g) ^#5^::. 

' iH-NMR (3 0 0 MHz. CDCl 3) 5 : 6.9 5 (1 Hi dd. 7=9. 6 and 8. 4 Hz). 
7.4 2 (1 H. ddd, 7=8. 4. 4. 2 and 0. 3 Hz), 7.5 0 (1 H. dt. 7=5. 
4 and 0. 3 Hz), 7.5 4 (1 H, d, 7=5. 4 Hz). 

m^m 54 

20 7 -:fuj^-4-y)v^u-i-^>'y^-^y=^> (4.5 0 g) > i^TXtmm 

(1.3 7 g) . r-h'^^Ts (hU:7xx;i/*X7'< » A'^i^'^^A (0) (2. 
2 5 g) . N,N-i^^9-JVTt^)Vl.7^ H (12 0 mL) (DM^m^T )V:iymm^r 

1 0 0*0^2. smmmwvrco Mmzif^w^^j^-^^^mzm^. i^mxg^;i'Tjs 

p_ l_ysi>v/5^:t'7x>-7-*;l/5i?XhU;V (3.3 0 g) ^#feo 
^H-NMR (3 0 0 MHz, CDCl 3) « = 7.12 (1 H, dd. 7=9. 6 and 8.4 Hz). 
7.5 2 (1 H, dt, 7=5. 4 Hz). 7.6 0 (1 H. d. 7=5. 4 Hz). 7.6 9 (1 
H, dd, 7= 8 . 4 and 4.8 Hz) . 
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IR (KBr) 222 4, 1568. 146 4, 1366, 1248 cm"^ 
##^J 5 5 

2-::^PA-5-7;p:tn7x7— ;p (i 4. 6 g) , i-::/aA-2, Y 

^'^JL^> (3 2. 2 g) . mWti^V^J^ (21.1 g) , N,N-i^^=^)V^)VAT 

5 ^ H (2 0 0 mu (DU-^^^i 0 0 "CT 5 PtF^mi^^bfe, mu^z^^m'^. 

Tl-yaA-2- (2, 2-i^pt h4^i^Xh^'» -4-7;V:f D-^>-t?> (2 
0 . 6 g) 

10 ^H-NMR(3 0 0 MHz, CDCl 3) 6 : 3.5 1 (6 H, s), 4.0 2 (2 H. d. 7=5. 
1 Hz), 4. 7 4 (1 fl. t. 7=5. 1 Hz). 6. 5 6-6. 67 (2 H, m), 7.46 (1 
H, dd, 7=8. 4 and 6.0 Hz). 

##^J 5 6 

1 (2, h^v'Xh^v') -4-:7;w;rn^>if> (2 0. 

15 6 g) , JJ^U U>m (4 5. 1 g) . ^>'l/> (5 0 0 mL) (DW^^^l 5 OX:-e 

7. 5^p^Mi^bfco ^mtci^sp^> ^mm^y':fy>h-v^^. ±m^mmvrco 
■ t#e»nfc^?t<£5^U5t7y;p*^Ai'p*Thif^7-f-7?itS!bT7-::/DA-4 

-7;i/:j-D- 1 -/<>y7^> (5.30 g) 

^H-NMR (3 0 0 MHz. CDCl 3) 5 : 6. 8 6 (1 H, d, 7=8. 7 Hz). 6.9 3 (1 
20 H, d, 7=2. 1 Hz), 7.3 8 (1 H. dd, 7=8. 7 and 4. 5 Hz). 7.6 6 (1 H. 
d, .7=2. 1 Hz). 
##M 5 7 

7 -':fu2^-A-y}V:tu-i-^>Vy'7> (5.30 g) > '^rXhmm (i. 

7 4 g) , T-h^^X (h'J7xX;i<'5}NX7^'» A^i^'^A (0) (2. 8 5 g) . 
25 N,N--J:^=^)]/i^)\/2^r5. H (1 6 0 nL) ©ffi'g-#J*T;Wrf >||ffl^T 1 0 OrT 

y^^^- 7-;^7;P4?XhU;U (3.63 g) S:#feo 
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^H-NMR (3 0 0 MHz. CDCl 3) 5 : 6 . 9 6 (1 H, d, /= 2 . 4 Hz). 7.0 3 (1 
H. d. 7=8.7 Hz). 7.6 0 (1 H. dd, 7=8.7 and 5.1 Hz). 7.7 4 (1 H, 
d. 7=2. 4 Hz). 

IR (KBr) 2232. 1497, 1271 cm"^ 
5 ##^J 5 8 

bl^D^'>:^r;W\'5>^ (5. 0 0 g) , 1. 4-i?:/aA^i57> (3. 
1 8 g) , TimitioV^J^ (8 5%. 2. 9 2 g) , XiS'y-;!/ (3 0 mL) (DM^ 

10 •)->-2-:fy}V-^>M tertZf9-)V (2.24 g) 

^H-NMR (3 0 0 MHz, CDCl 3) 5 : 1 . 5 0 (9 H, s). 1 . 6 4-1. 8 2 (4 H, m), 
3.6 0-3.6 6 (2 H, m), 3.9 2-3.9 7 (2 H, m). 

mmm 5 9 

2-^^^i^'}->-2-^)V-^>m. tert^^)V (2.18 g) 1:14 nmtTi^M 
15 -B^S?X5^;i/ (-7.5 mL) Sira^> ^Sl?3^F^»bfcc ^CtcVcm^MMV. 
>?X5^;VX-7";i/T«fe?tbTl, 2-:t^lJ-5^:^>lim*t (1.24 g) ^mco 
^H-NMR (3 0 0 MHz. DMSO-t/ 5) 5:1-7 0-1. 7 7 (2 H, m). 1.8 3-1. 
9 0 (2H, m), 3.2 5-3.2 9 (2 H, m). 4.2 0-4.2 4 (2 H. m). 

mmm 6 0 

20 ■<VX^35^>m (10.0 g) tl N TK^ib-^ h U (7 7 mL) ©ig'&iltC'^ 
>i^}V^^zyi^)V^~Jl^i^^V K (13.2 g) ofecfcD^l N7Km'ft::^hU.^7A (7 

7 mL) ^ox^-cmmizi o^-^^iw^rco i4mfmw^. z^jL^}VJL-7-)ix'm 

25 m ( 1 8 . 3 g) 

^H-NMR (3 0 0 MHz. CDCl 3) 5 : 1 . 6 l-.l. 7 2 (2 H. m). 1.9 1-1- 9 
5 (2H. m), 2.4 6-2.5 6 ( 1 H. m), 2.91r2.99 (2 H, m). 4.04 
-4.14 (2 H, m). 5.12 (2 H, s). 7.2 7-7.3 6 (5 H. m). 
##M 6 1 
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1 _ [ (^>>?;v:t-:^^i/) - 4 - tf^U S^>'^)V^>Vk (18.3 g) . 

BOitJL^)V (12.9 g) , mtiJV^M. (14. 3 g) . N,N-z^:^'^}V7i^)VJ^ 

75 H (16 0 mL) ©p-g-tis^iiTei^w^ufc. Kmm^mz&€. mwt 
5 ^A^Dvhi^^y^-T^iiiMu. i,4-tf^ui^>>^;^;w#>®5-i-^>>^ 

)VA-JL^)V (16.5 g) ^ntco 

^H-NMR (3 0 0 MHz, CDCl 3) 6 : 1.2 5 (3 H, t, 7=7. 5 Hz), 1.58-1. 
7 1 (2 H, m), 1.8 4-1. 9 4 (2 H. m), 2.4 6 (1 H. tt, 7=8. 1 and 3 . 
9 Hz), 2.8 8-2.9 6 (2 H, m). 4.0 4-4. 16 (2 H, m). 4.14 (2 
10 H, q, 7=7.5 Hz), 7.3 0-7.3 9 (5 H, m). 
6 2 

*U'^A^^-tl-p<9^;i^>^'>^>^H (.2 0%h}VX.>mW.. 2 3.1 mL) t5^h^t: 

b*D7^> (5 mL) (DU^m\zi,A-\f.^^}-jy-Jts}Vi^y^-i-^y-J)\^^ 

-X5^;K4.0 0 g) t7=-h^bKP>'^>(4 mL) ®M-B-t»<£- 7 sr-CJlP;^, 
15 2 O^Mi^bfcc a^^-ffcl^^";!/ (2. 9 2 g) tT-h^t Ha7^> (1 5 mL) O 

jg^iti&fiD^. 1 o^iimmm\zmm,iy. 1 9^raji*^ufe. o K^^s^^mzm 

ti^jV:fy^Ai7 n V h -TJfilMU. 4 -p^^^;!/- 1 , 4 - tf^U >^>>':^7 
i-^>5^JW4-xg^;v (3. 6 6 g) ^ntco 

20 ^H-NMR (3 0 0 MHz, CDCl 3) 6 : 1.2 0 (3 H. s), 1.2 6 (3 H, t. 7=7. 
2 Hz), 1.32-1.41.(2H, m), 2.06-2.10 (2 H, m), 3.01-3. 
0 9 (2 H, m). 3.8 4-3.8 8 (2 H, m), 4.16 (2 H. q, 7=7 . 2 Hz), 5. 
11 (2H, s), 7.2 7-7.3 5 (5 H, m). 

^mm 6 3 

g) , 1 0%n^z^K7A^m (5 0%'g'7jC, 1.2 5 g) > ^^y-)V (5 0 mL) 
JV^>Wt:r.9-JV (1.76 g) 




wo 2004/016576 PCT/JP2003/010228 

104 

^H-NMR (3 0 0 MHz, CDCl 3.) 5:1.19 (3 H, s), 1.26 (3 H. t, /=7. 
2 Hz), 1.3 9 (2 H, ddd. 7=1 3. 5, 10.2 and 3. 9 Hz), 2. 0 6-2. 
12 (2H, m). 2.6 5-2.7 8 (3H, m), 2.9 4 (2 H, dt, 7=12.9 and 
3.9 Hz), 4.19 (2 H, q, 7=7. 2 Hz). 

5 6 4 

4-^5=-;V-4-tf^U>'>i^:^;V5j?>mx5^;V (1.70 g) a:xh^tFU7 
9> (2 2 ml) <3Dig-&t»l-7K#^bU5"^7AT;i/5r:'^A (3 7 6 mg) ^orifJn 
X. 4l^ffiMi^bfe. tK (0.4 mL), , 2^%im^tS^)^J>MW. (0.4 mL) > 

tk (1.2 mL) ^w^-mx^ z^mmwx^f^^ yfrnm^^L^-^ v^m^^xm&^n 
10 igs:igi^UT(4-^5^;w-4-tr^U5^n;w p^:$'y-;Ki.2 8 g) ^#/to 

iH-NMR (3 0 0 llHz, CDCl 3) 5:0.98 (3 H. s). 1.24-1. 34 (2 H, m), 
1. 3 5-1.4 9 (2 H, m), 1.7 5 (2 H, br.s), 2. 7 5-2. 9 0 (4 H, in), 
3. 3 6 (2 H, s). 
##^»i6 5 

15 -i'y-^3g^>mx^;V (10.0 g) . ^>XT;V7^t:H (6.75 g) , Xi^'/ 
-;K10 0 mL) ©ii'&t/lOTy hUfc:h*P3K':7^:^bU^7A (4.0 0 g) & 

20 Dx'h5^^:7^-TMML', i-^>>?;i/-4-tf^U>?>:^;V2i^>mx^;K2. 

3 4 g) 

^H-NMR (3 0 0 MHz, CDCl 3) 5. : 1.2 4 (3 H, t. 7=7. 2 Hz). 1. 6 8-1. 
9 1 (5 H. m). 2.0 2 (2 H, td, 7=1 1.4 and 2. 7 Hz), 2. 2 7 (2 H, tt, 
7=1 0. 8 and 4. 2 Hz), 2.8 2-2. 8 8 (2 H. m). 3.4 9 (2 H, s), 4. 
25 12 (2H. q, 7=7.2 Hz), 7.2 5-7.3 8 (5 H, m). 

##^J 6 6 

1 -/^>e^;w-4-tf^U>^>*;l'3j^>i?x5^;Wi:5^h^b Ka"7'7>(5 0 mL) 

. • mL)s- 7 8'c-emraTjip;ifc. 6B#TO*^^mfc#mu. 1 4m^mwvr^o 
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(1 _/>^>j;;v_4_t!y>^ij$;-;i/) -2-:/D;ty— (820 mg) <&#fco 

^H-NMR (3 0 0 MHz, CDCl 3) <5 : 1 . 1 6- 1 . 4 5 (4 H, m). 1. 1 7 (6 H, s), 
5 1.6 8-1.7 3 (2 H, m), 1.8 7-1.9 5 (2 H, m). 2.94-2.9 9 (2 
H, m), 3.4 9 (2H, s), 7.2 4-7.3 2 (5 H, m). 
##^Ftj6 7 

BocL-yaU/— ;W (2. 1 0 g) tz^:^'^)V7sJV'^=¥>'}^ (14 mL) (Om^^^i^ 

buxg^;vT5>' (5.1 mL) ms\£Vi^>=m^mn (5.8 1 g) ^icc-e 

10 mfc. 2. 5^F^it^^3>lc*tc:SE^, >?i7aD^iS^>l?ambfe.f*tii?S*5 0% 

mm^mc. TK^ib^f-hU'^A i6o%m^. 416 mg) tz^^^^jvT.jv-^^-y 

F (1 0 mL) OW^m^ 5 5 -CT 1 mmmWi^Tco h U :7 xx;|/3f;7^7|NX 

»?A:/n5H (3.7 2 g) Li^i^'^JVXJV^^^zyY' (15 mL) (Dil-&«^^Sa^> 

cDS-erWcin;!. i 5NFra^*^bfe.Kj;S<^*7Kici^^>'i7Dn^:$'>Ti*tHLfeo 

-T?s|t|gt, (2 ^)-2-ifx;i/- 1 -tfaUS^^i^JiPJl^^m /<?r/:/5^;u (4 9 0 
mg) 

20 ^H-NMR(3 0 0 MHz, CDCl 3) (5 : 1 . 4 4 (9 H, s) . 1 . 6 4-2. 10 (4 H, m), 
3.34-3.4 5 (2 H, m), 4.2 0-4.3 8 (1 H. m), 5.0 3-5.0 6 (2 
H, m). 5. 6 6-5. 8 0 (1 H, m). 
6 8 

(2 ^-2-lfx;l/- 1 -tfPUi^^;^?;!^^!?^^ /er/:/5^;K2 0 0 mg) . 10% 
25 /-^^iP^Am^ (5 0%-^?!^ 2 1 6 mg) , (3.0 mL) OM^^^ 

i^ym tert':r^)V (17 0 mg) 

iR-NMR (3 0 0 MHz, CDCl 3) 6 : 0. 8 6 (3 H. t, 7=7. 5 Hz), 1.25-1. 
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3 7 (IH. m). 1.4 6 (9 H, s), 1.5 9-1.9 9 (5 H, m). 3.2 6-3.7 

4 (3H, m). 
##M6 9 

i?Xh^->5j^7>J)^U;Vg^^X5^;V (2.69 g) X i^'ffc'Jg^'i'A (5 O 9 ig) , 

5 -f yyotf;ux9^;wrs> (1.74 ml) , 7-fehxbu;u (100 mU (dw^ 

mz4-MS.)V\f^Vi^>- l-^)V^>n^y^^)^ (2.4 7 g) ^iU^. ^ 

hif^y-(--v^nvx> 4-[(i ^-3-xh4^>'-3-:t=^yyn:/-i-x 
10 >-! — r;WH^U5^>- (2. 4 5 g) . 

^H-NMR (3 0 0 MHz, CDCl 3) 6 : 1 . 2 9 ( 3 H, t, /= 7 . 2 Hz), 1. 3 1-1. 
42 (2H. m), 1.7 3-1.7 7 (2 H. m), 2.2 5-2.3 7 (IH, m), 2.8 
5 (2 H, t. 7=1 2. 0 Hz), 4. 1 6-4. 2 4 (4 H, m), 5.8 0 (1 H, dd. /= 
15.9 and 1. 8 Hz). 6.8 8 (1 H, dd, /=1 5. 9 and 6. 6 Hz), 7.2 9 
15 -7.4 0(5 H, m). 
7 0 

4-[(i ^-3-xh:^^~>-3-:t^y:/p:;^-i-x>-i— r;wi:f^u>^> 

-l-ijMym^>z^}\^ (2.3 8 g) . 1 0%/1^v"^Ai^^ (SO^'&^K 

1.6 0 g) > jL^y-ji (5 0 mL) (Dm-^m^7i(.mnm^T^M.'V2Bmm.wv 

i^bT3- (4-k!^U v'XjP) S&^X5^;i^ (1.09 g) ^#fCo 
^H-NMR (3 0 0 MHz. CDCl 3) 0 : 1.03-1.17 (2 H, m), 1.26 (3 H, t, 
7=7. 2 Hz). 1.2 3-1.43 (2 H, m), 1-5 7 (2 H, dt, 7= 1 5 . 0 and 7. 
5 Hz), 1.6 5-1.6 9 (2 H, m), 2.3 1 (2 H. t, 7=7. 5 Hz). 2.5 7 (1 
25 H, td, 7=1 2. 0 and 2. 7 Hz), 3. 0 4-3. 0 8 (2 H, m), 4.12 (2 H, q, 
7= 7 . 2 Hz) . 
##M 7 1 

BocD-:/nuy-;i' (5.10 g) i>'^5^;i/7>;i/*=^->h* (35 mU 

hUx^;i'75> (12.1 mL) S.i;Ct!iJv?>Hl?«lt (13.8 g) ^lO'C 
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. mmw (2.30 g) ^ntc. im^irv^y^h^ (6o%tftft> 402 mg) iip 

^9^;1/7.;1/3}>^>'F (1 0 mL) (D?g-&%S:5 5X:*eiNfIfflit*^bfc. ^9^;i/hU 
5 :7xzi;i/3f;X7j>:i':7A:/ns H (3.5 9 g) t^J^'f-)V7.}Vii>^i^\^ (15 ml) 

(DU'^m^'mx. 4 5^itj'^Lfco -^mz-^i^mfk. ±w.^min (2.00 g) t 

e^pt5^;i/X;W3j^^'>F (3 0 mL) <OU^m\ZtWpL. 1 S^MJ^bfeo jKJS%& 

^-y^)tl^)Vti'7h.i'U-^hif'7y^-'^^m^> (2 Ji!)-2-l^::i;W-l-t!o 
10 U>^>:^!?;V'J^>®S /er/r^5^;W (191 mg) 

iH-NMR.(3 0 0 MHz, CDCl 3) 5 : 1.4 4 (9 H, s), 1.6 4-2. 10 (4 H, m), 
3.3 4-3.4 5 (2 H, m), 4.2 0-4.3 8 (1 H, m), 5.0 3-5.0 6 (2 
H, m), 5.6 6-5.8 0 (1 H. m). 
##M7 2 

15 (2 i!)-2-lf-;U- 1 -t!aU>^>:^;i'4^>'m /er/:/^;Kl 1 0 mg) , 10% 
n=7i?^J^^M (5 0%-^;!^^ 1 1 9 mg) , p^iS^y— (3.0 mL) <DW^m^ 

4^>m terf^=f-)V (8 0 mg) ?&#feo 
20 ^H-NMR (3 0 0 MHz. CDCl 3) 5 : 0.8 6 (3 H, t. /=7. 5 Hz). 1.25-1. 

3 7 (IH. m). 1.46 (9 H, s), 1.5 9-1.9 9 (5 H. m). 3.2 6-3.7 

4 (3 H. m). 

7 3 

l-^aA-4-7;^:^p:^:7^^'> (1.57 g) t^h^tna^^^ (30 

25 mL) <D®-&iJ5:: 1 . 6 M n-:/g^;i/U9^C7A-'\=^1^->lt?K(4. 8 mL) 7 St: 
TSD^fe. 2 0 h U 7;W^nffmx5^;i/ ( l . 7 mD .hT- h ^ t: 1^ 

p^^> (2 0 ml) <DU^m\zn^tc, 2o^W!m.^mz^m.\y-fs.ii^^zo^ 

mW\^r^o SjStl^«7Kfca#, @^mx5^;i/T}ftl±ib;^c:o tttH^^^^mTK-TfiSfe?^ 




wo 2004/016576 PCT/JP2003/010228 

108 

2, 2, 2-hU7;i/:*-n-i- (4-7;V:tD-i-:^79^;i') :x.^ jy (8 

6 5 mg) 

^H-NMR (3 0 0 MHz. CDCl 3) 5 : 7. 2 5 (1 H. dd, 7=9. 6 and 8.4 Hz). 
7.6 9 (IH, ddd. 7=8.4, 6.9 and 1.2 Hz), 7.7 9 (1 H, ddd, 7=8. 
5 4, 6.9 and 1. 8 Hz), 8.21-8.27 (2 H. m), 8.9 5-8.9 9 ( 1 H, 
m). 

##«?!i7 4 

l-7;^:t^:^7^$'^> (2.50 g) . 4£<t:T;i/5:i'^A (2.74 g) > -Ji^U 
Dp^tS'XlS mL) Otg'&%lcJi[fl:Ti25^;K 1 . 2 2 iiVi; v\u:f^^> i2 . 
10 0 mL) ODiira-J^&O'CTl 5 5^'^iia;5L;fc. Am^W^\yf^. SIS 

1- (4-:7;u:tD- 1 -^>'^;W xiJ'/v (1.20 g) ?&#feo 

.^H-NMR (3 0 0 MHz, CDCl 3) 6 : 2 . 7 3 ( 3 H, %) , 7.15 (1 H, dd. 7= 
15 . 9. 9 and 8. 1 Hz). 7.5 6-7.6 9 (2 H. m), 7.9 6 (1 H, dd, 7=8. 1 
and 5.4 Hz), 8. 1 3-8. 16 (1 H. m), 8. 8 6-8. 9 0 (1 H, m). 
7 5, 

4_^;i,:^n- 1 h:=.hU;i' (8 6 5 mg) i: ^,^->^>^5^;VT"fe hT5 H 
(5.0 mL) «®-&tllCt:f<^S^>— 7K5ftI«^ (0.45 mL) <&iq;^. 3 O'er 40 

U, ?@fibT4-t;F^>'/-l-^:7bnhU;V (5 3 0 mg) ^#fco 

^H-NMR (3 0 0 MHz, DMSO-i/e) 5 : 4. 4 7 (2 H, br.s). 7.0 5 (1 H, d, 7= 
8.4 Hz), 7.4 9 (1 H. ddd, 7=8. 1, 6.9 and 1.5 Hz). 7.6 6 (1 H, 
ddd, 7=8. 1, 6.9 and 1.5 Hz), 7.8 6 (1 H, d. 7=8. 4 Hz). 7. 8 9- 
25 7.9 2 (1 H. m). 8.2 3-8.2 6 (1 H, m). 8.59 (1 H, br.s). 
IR (KBr) 3 3 1 2, 2 2 0 5. 1 5 7 8 cm'^ 
##^J 7 6 

2_y'DA- 5-7;i/^p:7xy-;i/ (1 0. 3 g) ^ ^m:^U^A (i i. 2 g) ^ 
if^ii--j:^=^)\,i^)],Ky^\' (6 0 mL) ©S'&%{c:/D/i;v^;i':/D5 H (8.6 
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4 g) tN.N-z^:^=^}V:^)VJ^TS. >i (6 mL) (D®'a-<iJ<&^M"n O^maXTco 

p_2- (2--/Dt!:n;i/:^^v') ^^-If^ (9.27 g) *#;feo 
5 ^H-NMR (3 0 0 MHz. CDCl 3) (5 : 2 . 5 8 ( 1 H, t. /= 2 . 4 Hz), 4.7 7 (2 
H. d, /=2 . 4 Hz) , 6.64 ( 1 H, ddd, /= 8,. 7 . 7.8 and 2.7 Hz) , 6.8 
4 (1 H, dd. 7=10.5 and 2.7 Hz). 7.4 9 (1 H, dd, 7=8. 7. and 6. 
3 Hz). 
##^^7 7 

10 i-^uA-4-y)V:^U-2-i2-':fu}£-)V:t^~y)^>'\f>(.9. 0 0 g),. 
Mm-fe>">A (8.36 g) . z^X^)V7::lV> (60 mL) (OiB'&'^=& 2 4 0*07? 

-TJitmb. 7 -':ruA-4-7)Vy^u-2-^^)V-i-^>'/yy> (7.0 
15 6 g) 

iH-NMR (3 0 0 MHz, CDCl 3) 6 : 2.5 0 (3 H, d. 7=0. 9 Hz), 6.5 2 (1 
H. q, 7=0.9 Hz), 6.7 9 (1 H, t, 7=8.7 Hz), 7.2 6 (1 H. dd. 7=8. 
7 and 4.8 Hz). 

7 8 

20 7 -':^uA-4-y)V^a- 2-}^9-)V-i-^>Vyy> (4.5 0 g) ^ ->T 
>itmm (1.3 8 g) . (hvy:i^=.)V^y^y4» ny^^^j^ (o) 

(2.2 7 g) , Ar,yy->?^5^;W7}N;WATS 1^ (1 2 0 mL) (DW^m^T )Vzl>m 

^mm^'\2.'y^ heiaViTJft^L/. **iJl&:^:^JcT^#bfc, ^ 

;7;i,;^p_2-^5^;i/-l-^>\/:7^>-7-:^7;i':^::^hU;V (3.34 g) 

^H-NMR (3 0 0 MHz, CDCl 3) <5 : 2.5 3 (3 H. d. 7=0. 9 Hz), 6.5 5 (1 
H, q, 7=0:9 Hz), 6.9 7 (1 H, t. 7=8.7 Hz), 7.4 9 (IH, dd, 7=8. 
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7 and 4. 8 Hz). 

IR (KBr) 2234, 1605, 1505 cm-^ 

mmm 7 9 

3-\^}<U^z^- l-\^UVi?>:^M>Wt^>i>)V (5. 0 0 g) ttfUv^XB 
5 0 mL) (DU-^miZ p-h)VX.>7.)V'si^:=.)V^ U^) F (4. 7 4 g) ^OX^l^M^Tco 

?£>'U?!7y;i/:i!j^Ai7PThi^9:7^'--eMmb. 3- [ [ (4-^5^;u7ai:n;i/) 
x;i'3j^n;H :t=^5^] - i-fc!aU>?>:^;P>J?>m^>v^;w (4.9 8 g) S:#fec 

10 ^H-NMR (3 0 0 MHz, CDCl 3) 6 : 1.9 5-2.24 (2 H, m). 2.45 (3 H, d, 
7=2. 7 Hz). 3.45-3.64 (4 H, m). 5.05-5.12 (3H. m), 7.33- 
7.3 6 (7H. m), 7.77-7.8 0 (2 H, m). 
8 0 

3- C [ (4-pt5^;i/7xri;i') :t=^$/] - 1 -tfaUi?>:if;i/4^> 

15 ('3.92 g) . y>y^t:^V^2^ (3.64 g) , X5^V'>i>'U3-;i/ (1 

6 mL) <3!)®-e-«i&^r;urf>'i^gB^T8 5'C"t?2 4i^F^i^bfc, Mmzie^mm.R 

DU5?>;^;i'^>m'^>-^;i' (1.32 g) 
20 ^H-NMR (3 0 0 MHz, CDCl 3) <5 : 1.8 8-2. 3 2 (2 H, m), 3.44-3. 8 
5 (4 H, m), 5.12-5.3 2 (1 H, m), 5.14 (2 H, s), 7.29-7.37 

(5 H, m). 
##M8 1 

3-y)l,^U-l-}dUV-J>:^JV^>Wt^>-:^JV (1.32 g) . 10%/l^e? 
25 ^A^m ( 5 0 %-^7K, 5 0 3 mg) , f^m ( 1 3 mL) (Dig'&#I§:^^^H^T^ 

mvr^o m:m\z4 ]im\:7m-wmx.^jv (4.5 mD ^ua^mmvrcio #^nfc 
?IS^>'x5^;^x-x;^l?^5fe^tL.. 3-:7;i/::rpi^au>^>'i^^:^ (711 mg) 



wo 2004/016576 PCT/JP2003/010228 

111 

^H-NMR (3 0 0 MHz, DMSO-(/ e) 5:1.9 5-2. 2 8 (2 H, m), 3.1 5-3. 
5 0 (4 H, m), 5.4 3 (1 H, dt, /=5 2.5 and 3.6 Hz). 9.5 8 (2 H, 
br.s). 

8 2 

5 3-t HP^v-- 1 -tfpue^>:^7;wii^>m^>>';w (10.0 g) > -^;7aAm 

trUv'^'^A (14.6 g) > -J^UU^'$'y (150 mL) (DW^m^MM-'T! 3 B 

:3^^j-l-}^tiVi^>:^JV^>M^>y^}V (4.39 g) 
10 ^H-NMR.(3 0 0 MHz, CDCl 3) d : 2.6 1 (2 H, t. /=7.5 Hz), 3.8 3-3. 
8 9 (4H. m), 5.18 (2 H, s), 7.3 3-7.3 9 (5 H. m). 

8 3 

s-^^^^-i-\£av-j>ti)v^>m^>>^)^^ (4.0 0 g) . -jjL^jir^y 

mMh^jyjV:tV \^ (9 0%, lO.Og) , h;i/X> (5 0 mL) (DM'^'m^Mm. 

ni^. mmvTco #e>nfe^ii*'>u;*7y;v*^Ai^a'7h^^^7>f>--eiit$8b, 

3,3-S?y)V^u-l-}:^ni)z^>t!)V^>Vk^>i^)^ (3.23 g) 

^H-NMR (3 0 0 MHz, CDCl 3) d : 2.27-2.41 (2H, m), 3.62-3.8 

0 (4 H. m), 5.15 (2 H, s). 7.3 2-7. 3 8 (5 H, m). 

20 8 4 

3, 3-i^:7;v:rp- 1 -tfDU>'>;^>'^#>^^>>'>'^ <3. 0 0 g) > io%a 

^i?t7A^5^ (5 0%^7K, 1. 0 6 g) , I^i? (3 0 mL) CO®^%^7K^0» 

Tt5fe?^Ufc. #?^t-4 Ni^{b*^-I^^X5^Jl/ (5.0 mL) SJn^JS^U:^. #5. 
25 nfe^i!SS:fifmxg^;WT?t5fe#U, 3 . 3 -$?:7;V:rp tf P U >^>±im4S( 1 . 6 5 g) 

^H-NMR (2 0 0 MHz, dmo-d e) 5 : 2.3 7-2. 5 9 (2 H, m), 3.4 2 (2 
H. t, 7=7.6 Hz), 3.6 3 (2 H, t, /= 1 2 . 4 Hz) . 
5 
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[ 1 - ( tert ^V^-^il)V'^^)V) - 4 - fc!^ U -J:=.)V\ Wm ( 5 0 0 mg) ^ a 
(3 8 5 mg) . (9 2 6 ig) ^ N, N--J:^'f-)Vt^}V2>,r 

$H (5.0 mL) 0i)B'&'^Sr^MT3I^W«*f'Ufeo Rl^^m^MZ^^. mk:r.^ 

^u-^hi^^y^-x-mmv. 4- (2-xh^>'-2-:r^yxg^;i/) -i-tf 

^^)i^>:^)V^>Wt terf^^JV (5 5 8 mg) ^ntco 

^H-NMR (3 0 0 MHz. CDCl 3) 6 : 1. 0 8- 1 . 2 2 (2 H. m), 1.2 6 (3 H, t, 
7=7.2 Hz). 1.4 5 (9H. s), 1.6 6-1.7 1 (2 H, m), 1.8 6-2.0 0 
(1 H. m), 2.2 3 (2 H. d, 7=7. 2 Hz), 2. 6 7-2. 7 6 (2 H. m), 4. 0 
0-4. 1 6 (4 H, m). 

##^?!| 8 6 

1 -:^:7 hT;i'T'tih* (1.00 g) , mM^}^U^'^)V75.> (3 

5 5 mg) , l^^:^^U'^i^ (5 2 3 mg) , JL^y~-)V (16 mL) , 7K (8. 0 mL) 

i7 h^^7-< -'T?iltMbT> 4 -:/n A- 1 -:?-:7 hT;!/7^t: H:r=^^->A ( l • 
0 5 g) (8 0 0 mg) tN,N-z^^9-)V-^)V2>.7S. H (8.0 mL) 

©^i'e-<l^{::4 Nii'fbTlCjg-i^^X^^;!/ (O. 9 6 mL) RtXOXONE (2.3 6 g) 

^^^iz-YS F-r;P^PU H (6 6 0 mg) ^#fco 

^H-NMR (3 0 0 MHz, CDCl 3) 6 : 7.5 4 (1 H, d. 7=7. 8 Hz), 7. 6 0-7. 

6 8 (2 H. m), 7.8 3 (1 H. d, 7=7. 8 Hz), 8.12 (1 H, s). 8. 2 1- 
8.2 4 (IH, m), 8.3 0-8.3 3 (1 H, m). 

##M 8 7 

r±hmm^^)\^ (i o. o g) , ^m:^')'^^ (29. 8 g) > r±h> (145 

mL) (DM^mzi, 2-i?:/uAJL^> (2 1.0 g) ^Mu^mx. smmmmM 



wo 2004/016576 PCT/JP2003/0 10228 

113 

y^-'V^nv. i-r±.^)Viy!7U':fun>ij}V'^>W:^^)V (i.9 0 g) ^ 

^H-NMR (3 0 0 MHz, CDCl 3) 5 : 1. 4 9 (4 H, s), 2.4 7 (3 H, s), 3. 

7 5 (3 H, s) . 
5 ##^J 8 8 

l-y±^)\,i^^u:fU/'^>t})V^>m?^'^}\^ (1.40g), [(15)-1- 
7x-;UX9=-;W TS> (1.26 mL) , h;UX> (1 8 mL) (Dm'^m^i2m 

■7h^^:7w-Tiltsau, 2-p^^;i'-i- [ (1 ^ -i-:7xx;vx5^;i/] - 
10 4, ;v-3-*;i/3j?>m^5^;v (1.29 g) 

^H-MR (3 0 0 MHz, CDCl 3) 6 : 1 . 5 4 ( 3 H. d. /= 7 . 2 Hz). 2. 3 3 (3 
H, s). 2.6 4-2.72 (2 H. m). 3.10-3.20 (IH. m), 3.37-3.4 

8 (1 H, m). 3.6 3 (3 H, s), .4. 8 8 (1 H. q, /=7. 2 Hz). 7. 2 1-7. 
3 8 ( 5 H, m) . 

15 ##^ai8 9 - 

Y\}y'\LY^'i/\:.YUi!Ss^m^V^)'Oh. (2.0 2 g) , (4.7 mL) , Tir 

hxhu;i/ (4.7 mL) cDM'&tJ{-2-p^5^;i/- 1 - [ (1 ^ -i-:7xx;i'X 
-4,.5->^kHn- lH-tfa-;P-3-:^;W>J?>'^p^^^V (7 8 0 mg) 
tT-febXbU;P (1.7 mL) <3[)S-^tr*0'C-t?in;^i 3^r^Jt*^bfe. ^KfS^^ 

^i^TKTJIi^^^^Jfe^U. ^SliSbT (2 5,. 3 ^ -2-^5^;l'-l- [ ( 1 

■ _ 1 -7xx;i/x^;w tra u 3 -*;i/jj^>m;^5^;K7 7 8 mg) 

[a]p=-28.4° (c=2. 0 8, EtOH). 

^H-NMR (3 6 0 MHz, CDCl 3) 6 : 0. 7 9 (3 H, d, /= 6 . 3 Hz) , 1.3 5 (3 
25 H. d. /=6.9 Hz), 1.8 2-1.93 (IH, m). 2.11-2.24 (IH, in), 2. 
5 4 (1 H. t. 7=7. 2 Hz), 2.7 0 (1 H, td. 7=9. 3 and 3. 9 Hz). 3. 

0 2-3.15 (IH. m), 3.44-3.6 2 (2 H. m), 3.6 7 (3 H, s), 7.2 

1 - 7 . 3 6 ( 5 H, m) . 
##^J 9 0 
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(2 5,3^ -2-^^)V-i- [(15) -i-:7xn;i/xg^;v] }du^Ji^>- 
B-ti)V^>fSt:^'^}^ (1. 0 4 g) i:-xh^bHa7^> (1 1 mL) <DU^m\z 
7ic^'(t;U^'^AT;P5nC7A (16 0 mg) ?£0'C"CJn^, ai^fplMi^b^fc, 7lc(o. 

1 6 mL) > 2 5%7Km'ft;:*;U^AM (0. 1 6 mL) > tK (0. 4 8 mL) 

[ (2 5. 3 ^ -2-p^g^;v-i- [(15) -i-7air:;i/x^;H tfDUi^> 

_3_^;l,]P^^y-;U (9 2 0 mg) ^ttfe. ^^{b'&i^ti^niJ^iOffiMSrfTa ;i 

^H-NMR (3 0 0 MHz. CDCl 3) 6 : 1.14 (3 H. d, 7=6. 3 Hz), 1.2 9 (3 
10 H. d, 7=6. 9 Hz), 1.6 7-1.7 9 (1 H. m), 1. 8 5-1.9 7 (1 H. m), 2. 
0 4-2.0 9 (IH, m), 2. 3 6-2.4 6 (IH, m), 2. 6 2 (1 H, td, 7=9. 
9 and 3. 6 Hz). 2. 8 7-2. 9 5 (1 H, m). 3.4 7 (1 H, dd. 7=9. 9 and 
3.3 Hz), 3.8 6-3.9 9 (2 H, m), 7.2 2-7.3 3 (5 H. m). 

15 I0%nyz^^2^^m (5 0%'g-7K> 8 9 5 mg) / '-)V'X!m^^^^ y - 

;i/ (1 5 mL) ICM®U [ (2 5, 3 ^ -2-y^^)V-l- [(15) -1-yx. 
- ;vx5^;i/] fc! P u > - 3 - ;W p< ^ 7 — 020 mg) ^MX-fto 7jc^^ffl 

^T. ^ttT?2 4l^TOi^b:^c. /"S^vJC^A^^^-fe^-f hS:ffiViTj«*U ^^^^ 

y-;i/T»Ufco •stS^^S^L'T (2 5. 3 5) - 3 - ti h'n^^-^^^;!^- 2 
20 ^)V\£U^J~:^> (4 8 3 mg) ^m^o :^i\:'^mit.^n&.j:-(oi^m^nf> ^tu< 

iH-NMR (3 0 0 MHz. CDCl 3) 5 : 1.2 3 (3 H. d, 7=6. 6 Hz). 1.76-1. 
8 7 (1 H. m), 1.9 6-2. 10 (2 H, m), 2. 8 2-2. 9 0 (1 H, m). 3. 0 
6-3. 2 3 (2 H. m). 3.5 6 (1 H. dd. 7=1 0. 2 and 4. 2 Hz), 3.8 1 (1 
25 H, dd. 7=1 0. 2 and 4. 2 Hz). 

##^J 9 2 • 

Bo c-l-Ty:=-> (20.0 g) , ^Jl/F^Am (16.0 g) . 4->^^^;l^ 

TSy If 'J>'> (29.7 g) > z^^UUy^^^y (4 6 0 mL) O^g'^^^C^' a 

^-fyya^x;i/ (12.5 mD ^>»^ddp^:$'> (4 0 mL) (DW^^^-^x: 
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s^Ammym-rh^j^Amm (soo mi) TatBUfc. mmm^<x/vm.x'mvE 

e>nfeM&imx^;i'-e?5fe^tU, (2 ^ - 3 - 1 Ho^^v'- 2 5 - 

:t^V-2, 5-i^t:Ha-lH-tfn-;i/-l-:^;V'3i^>^ tert^^)^/ (15. 
2 g) <&#fco 

[Q!]n=+8 6.8° (c=0. 5 1 5. MeOH). 

iH-NMR (3 0 0 MHz. CDCl 3) « : 1-5 1 (3 H, d, 7=6. 9 Hz), 1.5 6 (9 
H. s), 3. 1 5-3. 3 1 (2 H, m), 4.4 2 (1 H, qd, 7=6. 9 and 0. 9 Hz). 

##M 9 3 • • 

(2 S) -3-t:Fo^->-2-p^5^;l/-5-:t=^^V-2. S-v^biHP-lH- 
tfp^;^- 1 -%)Vit^Z/^ iert (15.0 g) . Wm. (3 5 mL) , V^U 
U^^y{7Q mL)©S-&«^lC5^h^tK07jNr>m:^bU'>A(9 8 5 mg)SrO'C 
T?ii^^-T?Jn^> 2 0^l^4t*^Dfc, *?£iP;l, o'cri o^^MJ^^> 

(4.7 mL) . -Ji7UU:^^y (7 0 mL) ©jg-g-i^lClT^h^t HP^ 
e7^^hUC7i^ (9 8 5 mg) &0'CT?ll^raT?JlP^. 2 OI^^M#Ufe. :^*iP 

-3-t:HD^>'-2-;'^^;i'- 5-:t=¥ytfnU>^>- 1 -:^;i/Jl^>it /er/ ^ 
(2.2 5 g) 2:#feo 
[a]„=-2 4.6'' (c=0. 7 3 5, MeOH). 

^H-NMR (3 0 0 MHz, CDCl 3) 6 : 1. 3 3 (3 H, d, 7=6. 6 Hz), 1.5 3 (9 
H, s). 2.5 8 (1 H, dd, 7=1 7. 1 and 9. 0 Hz), 2.7 2 (1 H, dd, 7=1 
7. 1 and 7. 8 Hz), 4. 2 6 (1 H, qui. 7=6. 6 Hz). 4. 4 7-4. 5 4 (1 

H, m). 
##^J9 4 
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hVyJV^l^iBm: (4. 0 mL) ic: (2 ^, 3 5) - 3 - 1: KD:^->- 2 -^9^;!/- 5 
~^^V\fuVi^>-l-i:})l^^>M tertZf^JV (3.00 g) ^OX:i^mX. ^ 

MTi s^mwvft. ^it-m^mmh. asfc'5^h^tFn:7^> (5. 0 mD s 

(1.5 6 g) ?&#fco ^WtT-h^t Ka79> (13 mL) (DM^m^ 
7lc^'ffc;'J5"'^Ar;VSn'^A (1.2 9 g) iT-b'^t Ho:79> (3 5 ml) (7)^1 

^mK^m.-^! 5^-xMX> 7 ox:i^2 4mrmwvr:^o o'ctcj^^mTK (1.3 

mL) , 2 5 %7Km^5!7 U '^A^Jg ( 1 . 3 mL) , tK (4. 0 mL) SJIgJ^iiO;!, 
Tl. 5^F^^*^Ufe. xf:^«Kl=£-fe^-r bSfflV^TJSSUi^o «?ssrJ8febTe.n 
fe?S?tfcxh^fcHD:7^> (13 mL) ^M^> ^i^nftU'^m^Ti^m^h^)^'^ 
ATJi'S.zi^A (1.0 3 g) i:5=-h^t Hp:7^> (3 5 mL) (DM'^WzmM.'V 

1 7 ot:'ri smmmwvrc, o'ct/^^m?^ (i. o mi) . 2 5% 

TKiJ'fbl^J U "^A^M ( 1 . 0 mL) , tK (3. 0 mL) ^M'AIJQX^ 1 . 5Bt^^ 

^j^bfc. ^»S:-fe^-r h<&ffiv^Tii:*ufe, ©?i^*5i^bT (2 5, 3 5) -3 
-hKo:;f->-2-^5";i't!nu>'> (1.19 g) ^ntco :^<Jc:.^mu'en&.± 

^H-NMR (3 0 0 MHz, DMSO-rfg) 6 : 0.9 9 (3 H, d, 7=6. 6 Hz), 1.5 0- 
1.6 0 (IH, m), 1.7 8-1.8 9 (1 H, m), 2.4 9-2.6 6 (2 H, m), 2. 
8 9-2.9 7 (IH, m), 3.8 3-3.8 7 (1 H, m). 
##M 9 5 

Boc-D-79:=.> (4. 7 8 g) . ?^)V]^^Am (3.78 g) , 4-i^^^)V 
y^/tfUi^> (7.02 g) s ~^i;un^i$f> (120 mL) (DM'a^^zi/aa^ 
^-f VT'n'^n;!' (2.95 mD i:>?i7nn^^> (10 mL) coii-g-^^^- sx: 
•^iNf^TJn;!, 3i^^jl*^Ufe. 0'C(D5%?9Km7j<^:*U'i7A^?K (100 mD 

2^#>M<hWitXg^;V (12 0 mL) (DM-^^^ 3 0 ^J-jD^MSSUfeo ^WZ^M^^ 
5%^i?7KPS:hhU'j7A}§M (10 0 mL) "ettajUfco jfta^^2:<^^mT*5pH 
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:t^v-2. 5->*t: Fo- iH-trD-;i/- i-:^7;P3j^>^ teTt':r^)v (3.1 
1 g) 

[a]B=-8 6. 5° (c=0. 2 0 4, MeOH). 

^H-NMR (3 0 0 MHz. CDCl 3) 6 : 1.5 1 (3 H, d, 7=6. 9 Hz), 1.5 6 (9 
5 H, s), 3. 1 5-3. 3 1 (2 H, m), 4.4 2 (1 H, qd, 7=6. 9 and 0 . 9 Hz). 

##^J 9 6 

(2 R) -3-til«a^>^-2-p^5^;V-5-:t^V-2. 5->fbHD- IH- 
\f.U-}V-l-ti)V-^>^ ten {Z. 0 0 g) . (4.7 mL) , ^ifU 

□ ^^>(7 0 isL)<om^m\Z.'rV^\i\^U-^^m^V^)^AiQS^ mg)&0'C 

mW. (4.7 mL) , -Ji^UU:^^y (7 0 mL) (DU'^m\Z'r V =7 \i \^ UT^i 

^m-r hv^A (9 8 5 mg) ^ 0 "ci? 1 mmx^iu^. 2 0 mr^mwvrco 7K^m 
15 ^tife^ii<£i?-<v:/Dtr;i/x-5=-;wi:^^i^->©?g^^K-r?5fe#u, (2^3^) 

-3-tHD:^>'-2-;<5^;i/-5-:^-^ytfDUe^>-l-:^;i'3j?>m /ei-/::^ 

(2.25 g) 

[a]B=+2 4.0' (c=0. 5 1 5, MeOH). 

^H-NMR (3 0 0 MHz, CDCl 3) d : 1 . 3 3 (3 H, d, /= 6 . 6 Hz), 1 . 5 .3 (9 
20 H, s) . 2.58 (1 H, dd, 7= 1 7 . 1 and 9 . 0 Hz) , 2.72 ( 1 H, dd, 7= 1 
7.1 and 7.8 Hz). 4.2 6 (1 H, qui, 7=6. 6 Hz). 4.4 7-4. 5 4 (1 
H, m). 

9 7 

(2 A 3 i?)-3-fcHa^5>-2-^5^;i/-5-::t-4^Vh!PU->»>-l-:^;i'3j? 
25 >m teri-:f^)V (2.20 g) ig^^X^^Jl' (1 8 mL) Oig'g-«fel34 nm.'it^M 

-t^mx5^;w (6.0 mL) srira;^, ^^-^1 i^ra^tf^iUfco Rmm^mmi^. n& 
m^mn^ntco :^mmtv=-h^\i}^uy^> (50 mD (DU-^m^Hf.mitv^- 
rt7j^T)\^5.~0A (1.15 g) ^^irMx. 7 0^7? 1 2mmmwL 

fco 0 t:{C}^«7K (1.0 mL) , 25 %7Kmi\:>tS U ^I^mW. (1.0 mL) , 7K ( 3 . 



i 
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0 mL) ^m^kM^. ^MTi. smmmwvrc. :^mm^±^-i h^m^^^xm^L 
0 0 g) ^%rco ^^\^'^mu^n&.±<Dmm^fT^:it:f3i<'A<DKmzm^^rco 

^H-NMR (3 0 0 MHz, MSO-d 6 : 0.9 9 (3 H, d. 7=6. 6 Hz). 1.5 0- 
5 1.60 (lH,m). 1.7 8-1.8 9 (1 H, m), 2.4 9-2.6 6 (2 H, m), 2. 
8 9-2.9 7 (IH, m), 3.8 3-3.8 7 (IE. m). 

^mm 9 8 

(4 ^-l-(tert-:/h^^>/;^7;P3j?n;W)-4-kHD4^>--D-y^DU> (0.94 g) • 

^^Tfcxh^t Ha7^> (6 mL) \zmm. ^}^mm^\zi m T^h^tih-o^' 
10 ^>-si?^>7='h^t:HD:7^>^?K (2 0 mL) ^mTv. immtmvft^. 
mm.izmvsi\zimmmi^vfco j^mm^z^yia^im^^mvrzm:. ma-^mM^m 

tVX(2 R,4 JO-4-t Ka^^^-2-(t: Ho^v';?^^^;!/) tfDUi^^-l-:^?;!/^}^ 
>m tert-:/^^;^ (0.99 g) ^mtco 
15 ^H-NMR (2 0 0 MHz, CDCl 3) d : 1 . 4 7 (9 H, s), 2. 2 0-2. 5 0 (2 H. m), 
3. 3 0-4. 4 0 (6 H, m). 

m^m 9 9 

i-^>>?;W5-p^5^;W2-::r^vtfaUi?>-3-;<;;pjK>m(2. 3 4 e)^n,n- 
i^^^)VM5.T^ H (40.0 mL) \zmm. JKJ^TlCTK^-ffcirh h U •J' A (60% 

20 ?stt. 0.9 9 ^nx. 'm.\zm^xinmm^vito •::>\,^x. ^}^mwy\zB 

JV=8 : l^D^^itVX. l-^>>';l^-3. 5->?p^5^;i/-2-:r^^^y bfDU>'>- 
25 3-:fyM>m:^'^)l^ (1.40 g) ^^fto 

iH-NMR(2 0 0 MHz. CDCl 3) 6 : 1. 2 2 (3H, d, 7=6.4 Hz), 1.4 4 (3 
H. s). 1.9 5-2.2 5 (2 H. m), 3.3 6-3.5 5 (IH, m). 3.7 8 (3 H, 
s), 4.0 0 (1 H, d, 7=1 5. 0 Hz). 5.0 0 (1 H. d, 7=1 5. 0 Hz), 7. 
22-7. 40(5 H, m).' 
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AnaJ. Calcd. for C leHiaNgOg: C. 6 8.94; H, 7.33; N, 5.36. 

Found : C. 6 8.8 0; H, 7.08; N, 5.24. 

10 0 

^fC?^TfcM*#, 7k^<bU5^C7Ar;P5-'^A (0.7 8 4 g) ^v^h^\i\^uy^ 
5 > (6 0 ni) izmm. l-^>>>}V-3, 5->?p^9^;U-2-:t4=-ykfDUi^>-3-^;i/ 
3i?>m^5=-;W (2. 7 g) ^T-h^t:HD:7^> (5 0 mL) izmMs 'Prnf-DM^ 

tern. mmzMLimmmw. m\z2 ommammrnvtco sjs?g^»L.fc^, 

4 N-7mit±hV^A (2 0 mL) &rX7jC (2 0 mL) &ifl^^>^bfc. T^h^t 

^m.m^'>V:^d>*JU:^^A^U'^hif'yy^- (Chromatorex NH«±>^U'>T 

W -vmmVX. l-^>S^;i^-4-tKP4^>'p<5^;p-2. 4->'pt5^;UtfPU>^> 
(1.88 g) ?&#yg:<, 

^H-NMR (2 0 0 MHz. CDCl 3) <5 : 0.9 2 (3H, s). 1.2 4 (3 H. d. 7=6. 
15 2 Hz), 1.6 4-1.9 5 (2 H, m). 2.0 5 (1 H. dd. 7=2.2 Hz and 9 . 2 Hz), 
2.4 6-2.6 8 (I H. m), 2.7 9 (1 H. d, 7=9.2 Hz). 2.9 5 (1 H. d. 
7=1 2. 8 Hz), 3.2 6 (1 H, dd. 7=2. 2 Hz and 9 . 4 Hz), 3.4 3 (1 H. d. 
7=9.4 Hz). 4. 0 5 (1 H. d, 7=1 2. 8 Hz), 7.2 0-7.40 (5 H, m). 
##^10.1 

20 (4 Jl>-l-(teTt-^h=¥iy:^)U:^-JV)-4~\i}iU^i^-D-yuiJ> (0.9 3 g) 

^ #.^->'p<5F;^7^^;^5T$ K (12.0 mi) \zmm. ^f^nzyKmit^hu^A 
(6o%m^. 40 0 mg) ^M^Mizmm.'T^o. smmmi^i^rc. tz^v^t. jtfcj^ 
mwTiza^^ty^^jv (1 mL) ^M^fcm. MTfri 6 ^w^j^Lfe. s.mm 

25 nr:immiz^^ji^Tju=i-)v (30 mL) ^mxmm. 4 N-^wt^ti-hu^A (4 
• mL) ^nixmMTiz3m^^imvrcoKmm=&mm.^m^x.-v^)vi;mwhrcm:. 

ii«IL(4 ^-l-(tert-yh:^^->;«7;i/3}?x;i/)-4-^ h4^>'-D-ypU> (0.8 5 
g) Il®'fe0^aS7jc-5=-h^t Hp:?^^ (6 mL) \zmm> ^'^mWTiZl 
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M 5^h^bHo:7^>-7}?^>5"h^fc:Hn:7^>^?g (1 0 mL) SrJiSiTL/, 1 
2-(t Hn+i/p^^;p) -4-^ h^>'\duUi^>-i-:^)V^>m tert-:/g^;Ko. 

5 7 g) 

^H-NMR (2 0 0 MHz, CDCl 3) 6 : 1.4 8 (9 H, s), 2.0 0-2.4 0 (2 H, m), 
3.33 (3H. s). 3.40-4.20 (6 H, m). 4.30-4.60 (IH, m). 
10 2 

2-y:xi-jvn;\^m (3.88 g) fcig<b7W;P (1 0. 0 DiL) ^MPL. 

10 jn^amtfe. Kmm\zh)VJi>^tja^mmn^vtc'^. h;i/x> (lo mi) iz 
mm. ^>-j)iT^> (2. 2 g) ^M^. Mm.T\zi s^mwi^rco -^i^^i^. m. 
ihT±^)v (10 mL) ^isa^2mmmmKmvrco Kmm^mm. Kmm\z7K^ 

15 \faVi^>-2. ^->>:t> (4.1 g) ^#feo 

^H-NMR (2 0 0 MHz, CDCl 3) 6 : 2 . 8 2 ( 1 H, dd, 7=4 . 8 Hz and /=1 8. 

I 

2 Hz), 3.2 1 (1 H, dd, /=9. 6 Hz and 18.2 Hz), 4.0 2 (1 H, dd, /= 
4. 8 Hz and 9.6 Hz), 4. 6 0-4. 8 5 (2 H, m). 7. 1 0-7. 5 0 (1 0 H. 
m). 

20 10 3 

3!K?^TfcitJ^, 7l<:m<t^J^^AT)l^S.-^A (1.1 5 g) <&^h^tHD:7^> 
(5 0 mDtC!!^. l-^>>?;U-3->'x-;HfDU>'>-2, 5->':t>(4. 1 g) 

^5=-h9t:HD:7^> (3 0 mL) izmM. jitTLfe^, mMizuvimmm^. 
M.izi 2mmiimmmi^r:Lo Kut^m^^^^vrc^. 4 N-7m^ti-h^j'>j^ (10 

25 mL) RtKTK (10 mL) ^MX^l^fc, h ^ b HD^^^ >S:JP;l7*;«7 > h 3 HI 
i7U'rhifyy^r-'T;'mmi^X> l-'^>i^;i/-3-7a:x;i/fc?PU>'>(2. 3 5 g) 
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^H-NMR (2 0 0 MHz, CDCl 3) <5 : 1.80-2.00 (IH, m), 2.22-2.4 
5 (1 H, m), 2.8 7 (1 H, dd, /=1. 4 Hz and 7. 8 Hz). 2. 6 0-2. 9 2 (2 
H, m), 3.0 4 (1 H, dd, 7=1. 4 Hz and 7 . 8 Hz). 3. 2 8-3. 4 7 (1 H, m), 
3.62 (2H. s). 7.12-7.40 (1 0 H, m). 
5 10 4 

D-DAyir^ (8 g) \zm\:j"\L^)v (2 5 mu ^jp;i, 2. smmmmM^n'o 
rcik> mmnm. h}\^j:.>^m^2mmmnmvrco mmzh)vx.> (25 mo 
^liu^^}^. mwT\z^>>^)i''r^> (6.7 g) ^mr. m.M.\zmi^ ^-^^^m 
if fee m.it,7-t^)Vi2 5 mo^iMX. 2. 5 mmMMUVTcWis wmn 

10 @, h;i/x><£inA2iHijg^tffiSLfco ^S?£->u*y;i/A^At^n*Thif^:7^ 

-TMMUT, (3 ^- 3? T-feh^v'-l-^>>';W2, 5->':t4^y tfa U 

(14.9 g) ^mrzo 

^H-NMR (2 0 0 MHz, CDCl 3) 6 : 2.16 ( 1 H, s) , 2.6 7 (1 H, dd, J 
= 4 . 6 Hz and 1 8 . 4 Hz) , 3.17 ( 1 H. d, / = 8 . 8 , 1 8 . 4 Hz) . 4 . 
15 7 0 (2 H, s) , 5. 4 5 ( 1 H. dd, / =4. 4 Hz and 8 . 8 Hz) , 7.2 8- 
7 . 4 5 ( 5 H, m) . 
10 5 

(3 10- 3? Tirh^5>-l-^>i?;p-2. 5-i^:^^VtfPU5^> (14.9 g)* 
X^;P7;P3-;I/ (150 mD ic^^. :^^T-feg^;K8 mL) S^STJc^ST, o 
20 ViT5 o*ctc:JinmTl::4^ra*^^iiiffe. J^^^, hJi'JLy^M^WXS 
mfm.mi^rzo h;Px>j;t)ilS^it;bT (3 ^-i-^>>^;w-3-k Ka^v'tfo 

U5^>-2, 5-v:t> (7.85 g) ^t#fc, 

^H-NMR (2 0 0 MHz, CDCl 3) 6 : 2. 6 8 ( 1 H, dd, J =4. 8 Hz, and 18. 
2 Hz) . 3. 0 6 (1 H, dd, / = 8. 4 Hz, and 1 8. 2 Hz) , 3.5 (1 H. d, 
25 / = 2. 8 Hz) . 4.5 2-4.7 0 (IH, m), 4. 65 (2H. s). 5.45 (1 
H. dd, 7=4. 4 Hz and 8. 8 Hz), 7. 2 0-7. 5 0 (5 H, m) . 
10 6 

(3 i©-l-^>i?;P-3-t HP=^^'>lf DUi^>-2, 5->^:^> (19.7 g) 

x5^;i/x«-^;K6 0 0 mL)\zmm. ^>i?;i/r^n5 h* (49.3 g) ^^tm^t 
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^( I ) (6 6 . 8 g) ^mxTmrf. z Bmmmrf^z-^^^m-^r^Lo 
x5^;i/x-^;i^Tt5fe#, ^m^'^ti'&mmnmhrco mft^i^vt/^M^Ai^u 

5->^:t> (2 5. 5 g) ^#feo 
5 ^H-NMR (2 0 0 MHz. CDCl 3) 6 : 2.6 6 ( 1 H, dd, / =4. 4 Hz and 18. 
4 Hz) , 2.96 ( 1 H, dd, / =8 . 0 Hz and 8 . 6 Hz) , 4.36 (1 H. dd, 
/ = 8 . 0 Hz and 8 . 6 Hz) , 4.66 ( 2 H. s ) , 4.78 (1 H, d, J = l 
1. 8 Hz) , 4. 9 9 (1 H. d, J = l 1 . 8 Hz) , 7 . 2 0-7. 4 0 ( 1 0 H, m) . 
10 7 

7K7^h^t:i^n-7^>(2 0 0 riiL)\zmm> ^m^mr. -7ox^\zi!^m. im- 

^^;1'"7^^^'>':7A:/DS H (THF^^, 1 0 0 mL) ^mT. -7 0*CIC^-^ 

3 0tr«i55^^?gi?fec K}t-m\zmm^^r>'e=.'y2^7mm (200 mi) ^ip^fc 
15 •vnmvtcmi^ mmnrnvtco ^^ic^^-tj->:@^mx5^;v=4 : i^mpl (4 

JD-1-^> i^A- 4 - > >?;V::r ^ i^) - 5 - 1: h* D 5 - ^ 1! n U >- 2 - 
(9.5 g) 

^H-NMR (2 0 0 MHz, CDCl 3) <5 : 1. 2 9 (3 H. s), 2 , 5 0 - 2 . 8 0 (2 H, m), 
3.7 2 (IH. s), 3.8 7(1 H, dd. 7=4. 2 Hz and 5.4 Hz), 4.4 2(1 
20 H, d, 1 5. 4 Hz), 4. 5 7 (1 H, d, 7 = 11.8 Hz), 4. 5 9 (1 H, d, 15. 
. 4 Hz), 4.7 0 (1 H, d, 11.8 Hz). 7. 2 0-7.4 5 (1 0 H, m). 

##M 10 8' 

(4 y&-l-^>i^;i/-4-(^>5^;l':t^>')-5-t:FD^'>-5-p^^;i/tfDU>?>- 
2-::r>(12.43 g) Sr^^t^CinpC^>(2 0 0 mL){C^^. hUX5^;W'>^> 

25 ( 1 3 . 9 3 g) ^ta^^m^mrfiz- 7 o^\z}^m. H^o'ft:«"5^>^x5^;i/x 
(6 mL) ^mxi o^m^^M'^rc, ov^t, ^}^T\zmv i nm^^ 
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^^)V}^UVi^>-2-:t> (11.3 g) ^nito 

^H-NMR (2 0 0 MHz, CDCl 3) 6 : 1. 1 4(3 H. d, 7=6.6 Hz), 2. 5 3 (1 
H. dd. / = 3. 2 Hz and 17.2 Hz), 2. 7 7 (1 H, ddd. / = 0. 8 Hz and 6. 
6 Hz and 17.2 Hz), 3.5 6(1 H, dq. 7 = 2. 6 Hz and 6. 6 Hz), 3. 7 
9 (IH, ddd, 7 =2 . 6 Hz and 3 . 2 Hz and 6 . 6 Hz) , 3 . 9 8 ( 1 H. d, 7 = 
1 5. 4 Hz), 4. 4 2 (1 H, d. 7 = 1 1. 8 Hz), 4. 5 0 (1 H, d, 7 = 11. 
8 Hz), 5.0 3 (1 H, d, 7 = 1 5 . 4 Hz) , 7 . 1 0 - 7 . 5 0 1 ( 1 0 H. m) . 
10 9 

(4 R,5 j)-l-^>5^;i'-4-(^>'>^;i':^-^'»-5-^5^;H:fPU>'>-2-:^> 
(11.7 g)^p^5^;i/T;i'n-;K3 0 0 inDlC^^, 1 0%/l^e^'^A^m (5 

o%^7K. 8 g) ^Mx. 7^mm.mrf\zi smmti^^m-^rc, mm^^^^ 

5)_l_/s.>e?;i/-4-(t HD:^^-»-5-^9^;l'tfnU>^>-2-:r> (7. 4 8 g) ^ 

^H-NMR (2 0 0 MHz. CDCl 3) 6 : 1.14 (3 H, d, 7 = 6. 6) , 2.11 (1 H, 
d, /=4. 4 Hz) , 2.4 0 (1 H, dd, 7 = 3. 2 Hz and 1 7. 2 Hz) , 2. 
8 1 ( i H, ddd, 7 = 1 . 0 Hz and 6 . 6 Hz and 1 7 . 2 Hz) , 3.38 ( 1 H, 
m) . 3. 9 8 (1 H, d, 7 = 1 5. 0 Hz). 4. 0 0-4. 1 5 (1 H. m). 4. 9 9 (1 
H, d. 7 = 15.0 Hz), 7. 1 5- 7. 4 0 (5 H, m). 
110 

TKm-fbU^-j^ATJl^Sn-^i. (6. 9 g) Hn:7^>(^^^J^W> 1 

0 0 vsL)\zmm}^fci^^^\Z. (4 R, 5 3)-l-^>i?;l/-4-(tHD^v')-5-;<^ 
;l/tfPU>'>-2-:r>(l 2. 4 g)S:5=-h9t:Hny'^>(l 0 0 \aL)\zmM\^t^ 

ijtio^ AU-ii^mtr^V^i^J^i^^^ (7 5 mL) ^WT (8S[b<JKJS) 
7jc ( 5 0 ml) <&Jn;^ 3 0 ^iS^^mtfto ^iJ>h UT5^ h ^ h H D :7 ^ >^ ^jl^M. 
h 9 1 H D 7 ^ > (^S3J"&*) ^*n;l 3 IhIt^;^ > h 0 31 5=- h ^ t 
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>'U;^y;i'*^A^7D'Thi^^7^-T*iStL/. (2 S. 3 j!)-l-^>>';i/-2-^5^ 
}V\iuVi^>-S-'t—)V (10.1 g) 
[q!]d +68.61° (C=3. 0, CHCl 3) . 

*H-NMR (2 0 0 MHz, CDCl 3) 5 : 1.14 (3 H. d. / = 6. 6 Hz) , 2.11 
5 (1 H, d, J =4. 4 Hz), 2.4 0(1 H, dd, / = 3. 2 Hz and 17.2 Hz). 2. 
8 1 ( 1 H, ddd. 7 = 1.0 Hz and 6.6 Hz and 17.2 Hz) , 3 . 3 8 ( 1 H, m) , 
3 . 9 8 ( 1 H. d, 7 = 15.0 Hz) , 4 . 0 0 - 4 . 1 5 ( 1 H, m) , 4 . 9 9 ( 1 H. d, 
7 = 15.0 Hz), 7. 1 5 - 7. 4 0 (5 H, m). 
##M 111 

10 (>?Xh^$^7i^X3j^U;V)TOx5^;U (3.5 4 g) <£IS7K7"h^t Kn7^> (2 
0 mL) \zmm. ^ll^m.WT\Z7Km<i:.^hV^A (.6 0%m^. 0.6 3 g) Srlm;^ 

Tern. Mmzm bio ^mm^vTc. ^viT?> *}^it#Ti:i 3 -:t=^y tf n u -j>- 

1 -;'i7 ;i/3j^ >m tert-:7'9^;V (1.4 7 g) <&^7K7^ h '7 1 H D :7 ^ > (6 ml) \z 
aL^)V=2 : 1) TJWMbT. 3-(2-Xh^'>-2-:r^yx^Ux»krDU>^> 

b*n-i ^fc!D— ;i'-i-:^7;i/jJ^>^tert-::^9^;i'0|g'&<Kj®S'&i!^ (i. 7 8 g) & 

20 ntco :i(Dh(D±m^;^^J\^T)VU—)V (5 0 mL) \zmM^ 10%/t^5^'^A^ 
^ (-g-TK) (0.9 g)?&lJP^7Km^MTfcl iB^^it^^bfco Mi^^^S. 
Mf^H VX. 3 - ( 2 -X h ^ 2 y X^^jL) tf □ U 5^ >- 1 JV^^ >^ 
tert-:;^9^;i' (1.75 g) <£#fc, 

iH-NMR (2 0 0 MHz, CDCl 3) 6 : 1. 2 7. (3 H, t, 7 = 7. 2 Hz) , 1.3 8 
25 - 1. 6 8 (1 H, m), 1. 4 6 (9 H, s), 1 . 9 6 - 2 . 1 8 ( 1 H, m). 2.3 4- 
2.43(2H, m), 2 . 4 4 - 2. 6 8 ( l.H, m), 2 . 8 4 - 3 . 0 4 ( 1 H, m), 3. 
1 6 - 3. 6 8 (3 H, m), 4. 1 4 (2 H, q, 7=7. 2 Hz). 

112 

>'A5^;^;=^^^^^>^H (20 mu \zmm.T. T^mit^hvoA (.6 0%mm. 0. 
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6 g) ^mxTc^. 5 5t:tc^-^ mramj^bfc. -c^v^-^, x9^;KhU:7x::i;W 

t^7.^^^2^ ::fp5 H (5. 5 7 g) ^mX4 5^)"l^1 5 S'CTmJ^bifc, SJS?KSr 
i2 lO-2-^)VS.)V\^u^)-J>-l-i}JV'^>miert-^^)V (.2 g) 

Si^^^^JV'XJl'^^^^-^h* (4 mL) 1 6NpWm#Ufco JKf&«^lC^ 

fc^^&'>u^y;w;^^Ai^n-=7b^^7^--c)it®iUT, 2-[(i ^-:/d/vi 

iH-NMR (2 0 0 MHz, CDCl 3)' 6 : 1. 4 4 (9 H, s) . 1. 5 0 - 2. 2 0 (7 H. 
m), 3. 3 0-3. 5 0 (2H. m), 4. 1 0 - 4. 6 5 (1 H, m), 5.2 0-5.6 0 (2 
H. m). 

^mm 113 

(2 s, 3 ^-2-p^5^;wi-[(i 5)-i->'xx;vx^;WifaUi?>-3-;^7;V4^>'m 
p^5^;i/(1.0 g) ^feflJiTK^^b^tFo^^Xl 0 mL)(rJ§^, ^^^Si!T> -5 
OV\Z}^m. lM-^^;V-T^^^->^i^:7'DS F (THFM, 1 2 mL) Sr^T, 
^?aicMb3I^K7&^^ig-l?fc. SiS^lcta^m<bT>^:=i'^A7K^^ (8 mL) ^ 
Jjn^fc=^. @^m:i^5^>'»--T?2lHlttttJ, fiaifP:fe^Ti5fe#bfc. ttm^&i^7Km:^h 

7^-T?»MbT, 2-[ (2 5, 3 S)-2-^^)U-i-Ui 5)-i-:7xx;vx^;W 

tfDU>'>-3-r;W:/D/^>-2-:t-JW (O.9 g) 

iR-NMR (2 0 0 MHz, CDCl 3) <5 : 1-0 3 (3 H, d, 7=6. 6 Hz) . 1.2 1(3 
H, s), 1.3 2 (3H, s) , 1. 3 3(3 H, d, 7=6.6 Hz). 1.60-1.90 (3 
H, m). 2. 0 5-2. 2 5 (1 H, m). 2 . 4 0 - 2 . 6 4 (2 H. m). 3. 3 0-3. 
70(2H, m), 7. 1 5-7.40(5H, m). 
114 

l-y^^)l^^i;U^UA>^}V^>m^>^}\^ (1 3 g) (1 /!) -l-:7x 

x;i/x^;vT5> (7.6 g) Sb;vx> (i o o mD i::^^. 2 2NFWjBi7KTic 

UT, 2-7^5^;Wl-[(l ^-l-7xx;i.xg^;W-4. 5.-5^t:FD-l Zf-tfD-;!.- 
3-^;W#>'S?^>>'->l^ (13.2 g) Sttfc. 
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^H-NMR (2 0. 0 MHz. CDCl 3) 6 : 1.55 ( 3 H. d. /=6 . 8 Hz) , 2.34(3 
H, s). 2. 6 5-2. 8 5 (2 H. m). 3 . 0 5 - 3 . 5 5 (2 H, m), 4.89(1H, 
Q, 7=6. 8 Hz), 5. 1 5 (2 H. s), 7 . 2 0 - 7 . 5 0 ( 1 0 H, m) . 
##^J 115 

5 1^^(7 0 mL) 1 5~2 0"C(C#-^7jc^'fbta'5^:hhU»>A (4. 6 6 g) ^'P 
rniT'DMX. ^(DUmx-S O^mWVfco OVil?> T-th::ihU;V (3 5 mL) ^ 

ia^. 5'C(c?&spit#Tic> 2-;<g^;wi-[(i ^-i-7xn;i/x5^;H-4, 5-:^ 

t Ha-l H-}dti'-)\,-3-tl)V'^>m^>i^}\^ 3. 2 g) ^^T-fehnbUJl' (3 

5 mL) ic^^uTiiSfTbfc., o~8t:te:^-&3i^rait*^bfc. j^!t^m^mm^m 

^2£SriKS14>'U;i!7y;i<'*9AiJ7pvh^^:7-r— 7?)|*MbT, (2 5,3 5)-2- 
7^5^;p-i-[(i j)-i-ya:zi;i/X5^;W t!ou>^>-3-:^;i/3i^>^^>>^;v (11. 

7 g) ^#^Co 

15 ^H-NMR (2 0 0 MHz, CDCl 3) d : 0.7 8 (3 H. d, 7=6. 6 Hz), 1.3 3 (3 
H, d, 7=6 . 6 Hz) , 1. 8 0 - 2. 3 5 (2 H, m). 2. 4 5 - 2 . 8 5 (2 H. m). 3. 
0 0-3. 2 2 (1 H. m), 3 . 4 0 - 3 . 7 0 (2 H, m), 5 . 0 0 - 5 . 2 0 (2 H. m), 
7. 20-7. 40(10 H, m). 
116 

20 (2 5, 3 ^-2-pt9^;wi-C(i i)-i-7xn;i/x^;WtfaU5^>-3-;^7;P3i?>m 
^y-j}V (11.7 g) Sr^5^;VT;i'3-;i/ (i o o mL) \zmM^ l 0%A°7>"^ 
("^7]c) (3.0 g)^JP^7K^M?^T{Cl estPBiitj^Ufco a 

m^mm^m. T-th>j;t)is^'ft:UT. (2 6-, 3 .s)-2-^g^;i/tfoui^>-3- 

tl}V^>W. (4.77 g) :*:'fl:-&i^ (2.0 g) (40 mL) \zmM. 

25 KK:hhU'?A (2.65 g) R.U^Tilh> (10 mL) SrJjq^fc^y — ^^v^-t- 

(5.07 g) ^Mx.m.mrf\zi %nfm.w\^^o r-fehvsrs^ufe^. 

t5fe#L, mmV. ^^iJ-><j;Di^^^bbT, (2 i". 3 ^-l-(tert-:/h^-> 

;i!7;i/7}?x;V')-2-;<5^;WtfDU>^>-3-;^j;UjJ?>^ (3.19 g) <lr#7t. 
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Ca]B=+13.3'' (c=0. 3 2 8. MeOH). 
^H-NMR (2 0 0 MHz, CDCI 3) 6 : 1.13 (3 H, d, 7=6. 6 Hz) , 1.4 7(9 
H, s), 1.9 5-2.4 0(2 H, m), 3.0 0-3.6 0 (3 H, m), 4.05-4. 

4 0 (1 H. m). 

5 . 117 

(0.917 g) ^>?:t^-y-> (2 0 mL) lzmm> tfUi?> (0.2 mL) ^M^rc 

-mtz^-t-^^ju (1.14 g) sBPAi o^mmi^vfto -^i^^-v. mmry 

^rri'^A (0.4 g) ^-m^mmTlZZ O^^^J^bfe. >?:t^+i->&ii*Lfcm, 
>-i-;«;;pj}?>m tert-:/g^;i/ (0.7 6 g) 

^H-NM (2 0 0 MHz, CDCI 3) 6 : 1.12 (3 H, d, 7=6. 6 Hz) , 1. 4 6 (9 
H. s), 1.90-2.45(2 H, m), 2.85-3.10(1 H. m), 3.20-3. 
15 6 0 (2 H, m). 4. 1 0 -4. 3 0 (1 H, m), 4. 4 5 (1 H, br.s), 5.10(1 H, 
br. s). 

4-Ts.y-i —ty h:nhu;Ki. 7 5 g) ^in.n-z^^^^ji^^juats. f (2 

0 mL) (DM'^mZTiam^i^'rhV^AiG 0%m^. 1.2 5 g)&^aTlinA. 2 0 
20 ^m^l^tzo l', 4->?:/Pi^:/^> (2. 2 4 g) 50*CT15^P^ 

JilSLfc„#e.n:fe^?£&>'U*^*;P;<7^Ai^DV h^^:7-f — "c^iMb. 4-(i 
-k!DUv-;u) -l-^^h^hVJV (1.7 6 g) (Yb^J^l) , 

mp 109-110 "C. 

25 ^H-NMR (2 0 0 MHz. CDCI 3) 6 : 2.01-2.08 (4 H, m), 3.5 9-3. 6 
6 (4 H, m). 6.6 9 (1 H. d, 7=8. 4 Hz), 7. 3 9-7. 4 8 (1 H, m), 7. 

5 5-7.6 2 (1 H, m), 7.72 (1 H, d. 7=8. 0 Hz). 8.13-8.17 (1 
H, m), 8.2 6 (1 H, d, 7=8. 2 Hz). 

IR (KBr) 2203. 1563, 1518 cm-^ 
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Anal. Calcd. for C jgH g: C. 8 1. 0 5 ; H, 6. 3 5 ; N. 12.6 0. 

Found : C, 80.99; H, 6.33; N, 12. 47. 

4- (.i-\f.uy}-J:=.)V) -i-^:7hnhu;v (1. 7 6 g) . 2 N7Km^;^U 

5 ^2^mm (2.. 7 mL) . (2.7 mL) (DM-^^^ 1 0 0*0^2 BP^mi^ 

U>^n;W -l-'ryh:cm (17 mg) (^'&#»2) » 

mp 1 9 4*0 (d e c) . 
10 ^H-NMR (2 0 0 MHz. DMS0-fir6) 6 : 1.9.4-2.0 0 (4H, m). 3.4 8-3. 
5 4 (4 H, m), 6.8 2 (1 H. d, 7=8. 4 Hz), 7. 3 8-7. 4 7 (1 H, m), 7. 
50-7.58 (IH, m), 8.0 9, (IH, d, 7=8. 4 Hz). 8.22-8.26 (1 
H. m). 9.0 5-9.0 9 (IH.m). 12.27 (1 H, br.s). 

15 4-TSy- l-:?-7 hnh>j;K5 0 0 rag) tN.N-i^^^^JV-^JlATB.}^ (5. 
5 mL) (DM'^mZTi'im^il'r h U C7 A ( 6 0 3 4 6 mg) S^STiO^, 2 0 

^i'filJ^Lfcp 1. 5-i?r^PA^>^> (6 6 3 mg) ^iaXtc^. 5 0"CT1 51^ 

20 - ( 1 - If v::i;i/) - 1 -:^:7 h - h U ( 5 9 7 mg) Srf#^ ({t-g-i^ 3 ) c 
^ H-NMR (3 0 0 MHz, CDCl 3) <5 : 1.66-1.73 (2 H, m). 1.82-1.9 

0 (4 H. m), 3.11-3.14 (4 H. m), 6. 9 8 (1 H, d, 7=8. 1 Hz), 7. 
5 2-7. 5 8 (1 H, m), 7. 6 0-7. 6 6 (1 H. m), 7.8 0 (1 H, d, 7=8. 

1 Hz), 8. 1 4-8. 19 (2 H, m). 

25 IR (KBr) 2938, 2215, 1572 cm'^ 

4- (l-tr^U>»-;W -l-^:7hz:bU;i' (13 0 mg) \Z4Nmt7i<,m- 

mm:^^jv (1.5 mL) mx. mm.'r^immm^vrco mmvrc^\:,^m^mMiy. 
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mm. (12 0 mg) (>ffc;'&«^4) . 

^H-NMR (3 0 0 MHz, DMSO-rf ^ - 1-6 2-1. 6 7 (2 H, m), 1.7 6-1. 
8 4 (4H. m). 3.0 8-3. 11 (2 H, m), 7. 14 (1 H. d. /=7.8 Hz). 7. 
6 7 (1 H, ddd, 7=8.4, 6.6 and 1.2 Hz), 7.7 5 (1 H, ddd, 7=8.4, 
5 6.6 and 1. 2 Hz), 8.0 2-8.0 6 (2 H, m), 8.13-8.16 (1 H, m). 

mmms (>fk-&tj 5 ©mifi) 

4-:fDA- 1 - f-y^)VTB.>i5 0 0 mg) t N,N-z^:^^)l'Ti^)VJ^TS. K (6. 
0 mL) ©ig-g-J^tClTK^ib^ h U "i^A (6 0 %m^. 2 6 2 Jng) S:^M.T?Jra;l, 2 0 
^aii^bfco 1. 5-i?:/OA^>^>' (5 0 2 mg) ^iM^rc^. 5 O-Cei 5Nf 

_ {4-:fnA-'l-±y'^)V) tf^Uv'^ (12 0 mg) ('ft:'&#5) o 

^H-NMR (2 0 0 MHz, CDCl 3) 6 : 1. 6 8 (2 H, br.s), 1.84 (4 H, qui, 7= 
5.4 Hz), 3.0 3 (4H. br.s), 6.9 1 (1 H, d, 7=8.2 Hz). 7.4 8-7. 
15 6 8 (3 H, m), 8.17-8.24 (2 H, m). 

4- (hU7;i^:tapt5^;u) -i-i'y^)vr5.> (200 mg) , i,5->?yD 

A^>^> (5 44 mg) . mm:fJV^2^ (.6 5 4 mg) , 3^7-02:?- h U ^7 A (7 1 
0 mg)., A^,^-5^7^5^;V5J^;VAT^ (.3.0 mL) ©il-&«^<£9 O'CTfl 3'^^^ 

1- [4- (KU:7;i/::i-P7^5^>lW) -l-:^75^;W tf^U>'>(10 8 mg) 

(^b-g-tre) . 

^H-NMR (3 0 0 MHz. CDCl 3) 5 : 1.6 8 (2 H. br.s), 1.8 5 (4 H, qui, 7= 
25 5.4 Hz), 3.0 8 (4 H. br.s), 6.9 9 (1 H, d. 7=8. 1 Hz). 7. 5 0-7. 
6 0 (2 H, m), 7.7 5 (1 H, dd, 7=8. 1 and 0. 9 Hz), 8. 1 0-8. 15(1 
H, m), 8.2 2-8. 2 5 (1 H, m). 
IR (KBr) 2 9 3 8, 1 5 8 2, 1 5 1 6 cm-^ 
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4-:7;i/::a-n-i-:f7h:nhu;i/ (l 0 0 mg) , ^:;i/Jt^U> (O. l O ml) . 
mki:}^)^J^ (16 2 mg) . -J:A^)V:^)V'^^>'\^ (1.0 mL) 0?g^%^lO 

5 ^^y^-i^mnv. 4-(4-^;i/3iNUn;i/)-i-:?-:7h:ihU;Ki i 3 mg) 

mp 128-129 1:. 

^H-NMR (3 0 0 MHz, CDCl g) 6 : 3 . 1 7-3. 2 0 (4 H, m), 3. 9 9-4. 0 

2 (4H. m). 7.0 5 (1 H, d, 7=7.8 Hz). 7.5 7-7.7 0 (2 H, m), 7. 
10 8 6 (1 H, d, 7=7. 8 Hz), 8.19-8.24 (2H, m). 
IR (KBr) 2 2 1 6, 1 5 7 4 cm-^ 

AnaJ. Calcd. for C H i4 N 2 0: C, 7 5.61: H. 5.92; N, 11.76. 

Found :C. 75.69; H, 6.15; N, 11.65. 

15 4-7;i/:rD- 1 -:?-:7 h::ihU;K5 0 0 mg).^:t^:;i/5jNU >(0. 5 7 mL), 
mSttlV'^M. (8 0 8 mg) . i^pt5^;WX;W3^^^>'H (5.0 mL) (DM^^^IO 

if^y^--T^nmv. 4- (4-^:t=e)v^v=:-M -l-:^:7h-^u;^ (5 6 

20 0 mg) ^mc iit^ms) . 

mp 130-131 

1 H-NMR (3 0 0 MHz, CDCl 3) 6 : 2.94-2.97 (4 H, m), 3.41-3.4 

5 (4 H. m) , 7.06 ( 1 H. d, 7= 8 . 1 Hz), 7.60 ( 1 H, ddd, 7= 8 . 4 , 6 . 

6 and 1.2 Hz), 7.6 8 (1 H, ddd, 7=8. 4, 6. 6 and 1. 2 Hz), 7. 8 
25 . 5(1 H, d, 7=8. 1 Hz), 8. 1 3-8. 17 (1 H, m), 8.2 0-8.2 3 (1 H, 

m). ■ 

IR (KBr) 2 2 1 6 , 1 5 7 4 cm-^ 

Anal. Calcd. for C 15H 14N 2 S: C, 7 0. 8 3 : H, 5 . 5 5 ; N, 11.0 1. 

Found :C. 7 0.84; H, 5.60; N. 10.8 7. 
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mmm9 iit^mQonm) 

4_ (4-^:^:e)V^V=-}V) - 1 h:^bU;V (5 0 0 mg) iii^i^UU;^ 
(3.0 mL) (n>n'^m\Z.m-ifUum£.Mmn. (7 0%, 242 mg) iiVi;u 
U^^y (3.0 mL) (DU^rn^-? S-CTJO^, M?5Si^:^bU 

yh:='hV)V (2 3 9 mg) ^'^Tc ii\:^m9) . 
mp 1 8 3-1 8 4*0. 

^H-NMR (3 0 0 MHz, CDCl 3) 6 : 3 . 1 1-3. 14 (4 H, m). 3. 3 4-3. 4 
0 (2 H. m). 3. 8 5-3. 9 3 (2 H. m), 7.18 (1 H, d. 7=8. 1 Hz). 7. 
6 2 (1 H, ddd, 7=8. 1, 6 . 6 and 1 . 2 Hz), 7.7 0 (1 H, ddd, 7=8. 1, 
6.6 and 1. 2 Hz). 7.8 7 (1 H, d, 7=8. 1 Hz), 8. 1 0-8. 13 (1 H, m), 
8. 2 2-8. 2 5 (1 H, m). 
15 IR (KBr) 2 2 1 8. 1 5 7 4 cm-^ 

Anal. Calcd. for C15H14N2OS: C, 6 6.64 ; H, 5.22 ; N, 1 0.3 6. 

Found : C, 6 6.6 3; H. 4.98; N, 10.21. 

mum 1 0 i^t^m 1 0 (omm) 

4,-y)\,^U-l —ry h:::hU;W (10 0 mg) , Tif/t^ (1 1 6 mg) , 
20 ;^'J'i7A (1 6 1 mg) . V%^)\^7siVir^^iyY (1.0 mL) ©ig-g-tJSr 1 0 0*C 

4- (i-Tif/^:=^;w) -i-±:7bnbUJi' die mg) ^ 
mrc (it^mi o) , 

25 ^H-NMR (3 0 0 MHz. CDCl 3) 6 : 1.7 7-1. 9 2 (8 H, m). 3.4 0-3.4 
4 (4 H, m), 7.0 2 (1 H, d, 7=8. 1 Hz). 7.5 2 (1 H. ddd, 7=8. 4, 6. 
9 and 1.2 Hz), 7.6 2 (1 H, ddd, 7=8.4, 6.9 and 1.2 Hz), 7.7 
• 7 (1 H. d, 7=8.1 Hz). 8.15-8.18 (1 H. m), 8.19-8.2 3 (1 
H, m). 
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IR (KBr) 2930, 2213, 1568 cm"^ 

mmm 1 1 iii^'^m 1 1 <om^) 

4_^;i,;^-p_l-^:7hnhU;K3 0 0 mg) , 4-t:t<D=^^'>t!^U>'> (3 
5 5 mg) . mW^V^A (4 8 5 mg) , :^^)V7.)V^^iy ]^ (3.0 mL) (OM 

A^u^h^^y^-^mmv. 4- (4-t fo^'>- i-tr^ui^::!;^ -1 
-:^:7^nhu;^ (3 so mg) (^fb-^^^i 1) . 

mp 126-127 "C. 

10 ^H-NMR (3 0 0 MHz, CDCl 3) 6 : 1.8 5-1.9 6 (2 H, m), 2.05-2.2 
. 0 (2H, m), 2.9 4-3.0 2 (2 H, m), 3.4 0-3.4 7 (2 H, m), 3.9 5 
-4.0 3 (1 H. m). 7.0 2 (1 H. d, 7=7. 8 Hz), 7.5 8 (1 H, ddd, 7=8. 
1, 6.6 and 1.5 Hz). 7.6 5 (1 H. ddd, 7=8. 1, 6.6 and 1.5 Hz), 
7.8 1 (IH. d, 7=7.8 Hz). 8.13-8.2 1 (2 H, m). 
15 IR (KBr) 2 2 1 6, 1 5 7 4 cm-^ 

Anal. Calcd. for C leHieNgO: C, 7 6.16; H. 6.39; N. 11.10. 

Found : C, 7 6.01; H, 6.29; N, 10.92. 

. mmm 1 2 (-fb-er^ 1 2 ©astit) 

4- (4-9^:t^;i/>}^Un;i/) -l-^yh=-hV)V (15 0 mg) tv^^nnp^ 
20 ^> ('2.0 mL) (DW^miZni-i^UUm^MmM (7 0%, 29 1 mg) ^z^^U 

ui^^y (2.0 mL) s'C'cJn^, ^x:,\z.wu.'^ts.-m^^^f^w^ 

Ai^U-^hifyy^—i^^my^ 4- (1, 1 ->?:t-=^>'H-4-5^:t^;U>i^U::^ 
25 -i-i-yh=LhU)l (112 mg) S:#3t (^-^tH 2) « 

mp 2 6 5 "C (dec) . 

iH-NMR (3 0 0 MHz. CDCl 3) 6 : 3.3 6-3.3 9 (4 H, m). 3.68-3.7 
1 (4 H, m). 7.17 (1 H. d. 7=7. 8 Hz). 7. 6 5-7. 7 7 (2 H, m), 7. 
•8 9 (1 H, d, 7=7. 8 Hz), 8. 1 1-8. 14 ( 1 H. m), 8. 2 5-8. 2 9 (1 
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H, m). 

IR (KBr) 2 2 1 8 . 1 5 7 4 cm-i 

Anal. Calcd. for C15H14N2O2S: C. 6 2.9 2 ; H. 4. 9 3 ; N. 9.7 8. 

Found : C. 6 2 . 8 3 ; H. 5.05; N, 9.71. 

5 mmm 1 3 iit^^ 1 a (Dmm.) 

4._p,;i,^n-l-:^'7b:ibU;P (1. 0 0 g) > 1. 4->^:t^tl--8-rit* 

xtfo [4. 5] (1. 6 7 g) > mmti^)^^ (1. 6 2 g) , i^^^)V7. 

)V^^>^\' (10 mL) CDlg^tr&l OO-C-^S^^ti^^bfc. ^Sl^J^^m^JS 

:^Hj-_8-Tifxtfn [4, 5] x:«j-8-'rjw) -l-:^:7^-^u;^ (1.4 

2 g) ('fb'&i^i 3) o 

mp 14 2-14 S^C. 

=^H-NMR (3 0 0 MHz. CDCl 3) 6 : 2 . 0 2 (4 H, t, /= 5 . 7 Hz), 3.26-3. 
15 2 9 (4 H, m). 4.0 4 (4 H, s), 7.0 5 (1 H. d. 7=7.8 Hz). 7.5 9 (1 

H. ddd, 7=8.4, 6.9 and 1.5 Hz). 7.6 5 (1 H, ddd. 7=8.4. 6.9 and 

I. 5 Hz). 7.8 3 (IH. d. 7=7.8 Hz), 8 . 1 6-8 . 2 2 (2 H. m). 
IR (KBr) 2 2 1 6, 1 5 7 4 cm"^ 

AnaJ. Calcd. for CigHiaNaOa: C, 7 3.4 5 ; H, 6 . 1 6 ; N, 9 . 5 2 . 
20 Found : C. 7 3.34; H. 6.19; N, 9.40. 

^mm 1 4 (-fb-^ti 1 4 (Dum) 

4_ (1, 4->?:r=^1i— 8-T-tfXtfD [4, 5] 'ftl-8-'<)V) -1-^7 
h-bU;W (4 2 3 mg) > p-hJVJi>7.Jl-^>m-7mm (410 mg) , T-trh 
> (1 7 ml) , 7K (2. 5 mL) OB^m^T 5'CT3. BmmmWVTci, K^m^ 

mv. 4- (4-:t-^y- 1 -e^u>^r.;i') -i-:h:7h=-bu;i' (1 0 5 mg) 
^nrc ('fb'&i^i4) . 

mp 14 3-14 4*0. 
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^H-NMR (3 0 0 MHz, CDCl 3) <5 : 2.7 7 (4 H, t, /=6. 0 Hz). 3.4 9 (4 
H, t. /=6. 0 Hz). 7.0 9 (1 H, d. 7=7. 8 Hz). 7.6 2-7. 7 3 (2 H, m), 
7.8 5 (1 H, d, 7=7.8 Hz), 8.2 2-8.2 6 (2 H, m). 
IR (KBr) 2216, 1717. 1574 cm"^ 
5 Anal. Calcd. for C igH 14N gO: C, 7 6.7 8; H, 5.64; N, 11.19. 

Found :C, 76.63; H, "5.87; N. 10.98. 

mmm 1 5 ut^m 1 5 <D«siit) 

4-:7;^^a-l-:^7h-^u;K5 00 mg).,-ry— ^n^s^s h(7 4 9 mg)> 

j^^*U':7A (8 0 8 mg) . i^;^^)V7s)V-^^i^}^ (5.0 mL) (DU^m^ 10 

ifyy^---vmmv. 1- (4-zyTy-l-'^y'^)y) - 4-tf^Ui?>;«7;V'3j? 
^1^-5 H (6 5 1 mg) iit^mi 5) , • 

mp 249-250 "C. 

15 ^H-NMR (3 0 0 MHz, DMSO-i/ e) d : 1.8 8-1.9 4 (4 H, m), 2.2 9-2. 
40 (IH, m). 2.7 8-2.8 7 (2 H, m), 3.4 5-3.49 (2 H, m), 6.8 
5 (1 H, br.s), 7.16 (1 H, d, 7=7. 8 Hz), 7.3 5 (1 H, br.s), 7. 6 

8 ( 1 H, ddd, 7= 8 . 4 , 6.9 and 1 . 2 Hz) , 7.76 ( 1 H, ddd. 7= 8 . 4 , 6 . 

9 and 1.2 Hz), 8.0 2-8.0 6 (2 H, m), 8.13-8.16 (1 H, m). 
20 IR (KBr) 2 2 1 1 , . 1 6 6 3 cm-^ 

AnaJ. Calcd. for C 1 7 H 1 7 N 3 0: C. 7 3 • 1 0 ; H, 6.13; N, 15.04. 

Found :C. 72.92; H. 6.22; N, 14.87. 

mmm 1 6 i^t^m 1 6 (omm.) 

4-T5y- 3 -::^DA- 1 hU;W (250 mg) h Jf.Jf-z^;^=^)V-^ 
25 JPATS H (3.0 mL) (DM-^WZTKmitir h U ( 6 0 121 mg) 

^mW^-tJQPL. 2 0^m.i¥hr^. 1. 5-S^':fuA^>^> (2 3 3"mg) ^m^Tc 

7^-T'ift$ab, 3-::/DA-4 - (1 - fcf^Uz^-;u) - 1 -^y h-hu;Ki 
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9 8 mg) (it^mi 6) , , 

^H-NMR (3 0 0 MHz, CDCl 3) 6:1.4 8-1. 9 0 (6 H, m), 3. 1 4 (2 H, br), 
3.4 9 (2 H, br), 7. 5 9-7.7 0 (2 H, 1), 7.8 0 (1 H. s). 8. 1 4- 

8.17 (IH, m), 8.38-8.43 (IH, m). 
5 IR (KBr) 2 9 3 4, 2 2 2 2, 1 5 5 1 cffl-^ 

mmm 1 7 (it^m 1 7 (Dum.) 

4-y)\^^U-l-±yh:=-hV)V no 0 mg) . l -p^5^;i/bf^^5^> (11 
7 mg) , mMiJV^J^ (1 6 1 mg) ^ H (1.0 inL) OM^ 

i7u^h^yy'{-'vmmh. 4- (4-p^^;i/-i-t!'^^>^-;w -i—^y 
b - b u (10 0 mg) ^nrc at-^m 17)0 

mp 1 2-8 - 1 2 Qt:. 

^H-NMR (3 0 0 MHz, CDCl 3) 6 : 2 . 4 3 ( 3 H, s) , 2 . 7 3 (4 H. br.s), 3.. 
15 2 2 (4 H, br.s), 7.0 3 (1 H, d. 7=7. 8 Hz), 7.5 6 ( 1 H. ddd, 7=8. 
4, 6. 6 and 1. 2 Hz), 7.6 5 (1 H, ddd, 7=8. 4, 6. 6 and 1. 2 Hz), 
7. 8 3 (1 H, d, 7=7. 8 Hz), 8. 1 6-8. 2 1 (2 H, m). 
IR (KBr) 2 7 9 5. 2 2 1 5, 1 5 7 4 cm'^ 

Anal. Calcd. forCieHiyNgrC. 76.46; H, 6.82; N, 16.72. 
20 Found : C, 7 6.2 9; H, 6.62; N. 16.48 

mmm i s at^m i 8 ^sait) 

4-7;l':e-a- 1 -^^^ h-hU;K4 0 0 mg) > 3-t:Hn^5^t!DU>'>(4 
6 7 mg) > mfktlV^J^ (6 4 6 mg) . i^^'^}i':^}V^^i^ \^ (4.0 mL) (DM 

J^i7a'^hif^y4—'^'i^mv. 4- (3-fcHD=^rv'-i-tfaU$^x;W -i 
-^>'h-hU;V (4 4 7 mg) ^ntc (.it^^lS.) o 
mp 1 3 8 - 1 3 9*C. 

VH-NMR (3 0 0 MHz, CDCl 3) 5 : 1.9 3 (1 H, d, 7=6 . 6 Hz). 2 . 0 8-2 . 
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29 (2H, m), 3.4 9-3.5 6 (2 H, nO, 3.84-3.9 8 (2 H, m). 4.6 
2-4. 6 8 (1 H, m), 6.7 3 (1 H, d, 7=8. 1 Hz), 7.4 6 (1 H, ddd. /= 
8.4. 6. 9 and 1.2 Hz), 7.6 0 (1 H. ddd, 7=8. 4, 6.9 and 1 . 2 Hz), 
7.7 2 (1 H. d, 7=8. 1 Hz), 8. 1 3-8. 16 (1 H, m), 8. 2 2-8. 2 5 (1 
5 H, m). 

IR (KBr) 3434, 2205, 1561 cm-^ 

Anal. Calcd. for C 15H 14N gO: C, 7 5.61; H, 5.92; N, 11.7 6. 



mmm 1 9 iit^^m 1 9 <Dmm) 

10 4-y)V^ti-l-i-yh=-hV)V (4 0 0 mg) , 3- (t HD^'>p^9^;i') tf 
^U>»> (5 3 9 mg) > ^mtlV^A (6 4 6 mg) , -J;^^)V7.)V^^iy\^ (4. 

0 mL) (DW^^^^i 0 ox:'V3mmmwi^rz. m.m\z}^n'^Kmm^7K\zm€. 

^J:^^')V:fy^A^n-^hif^y^—'vmmi^> 4- [3- (t Hd^->p^5^;V) - 
15 i-tf^U5^n;w -l-:^:7^nhu;^ (5 6 0 mg) (^'&<^i9) . 

^H-NMR (3 0 0 Hz. CDCl 3) 6 : 1.20-1.32 (IH, m), 1.59 (IH, 
br.s), 1.8 6-1.9 6 (3 H, m), 2.0 9-2.2 0 (1 H, m), 2.66 (1 H, 
t. 7=1 0. 5 Hz). 2. 7 7-2. 8 6 (1 H, m), 3.3 8-3. 4 2 (1 H, m). 3. 
54-3.68 (3 H, m), 7.01 (IH. d, 7=7.8Hz), 7.56 (IH, ddd, 7= 
20 8.1, 6.9 and 1 . 2 Hz). 7.62 ( 1 H. ddd, 7= 8 . 1 , 6.9 and 1 . 2 Hz) . 
7.7 9 (1 H, d, 7=7. 8 Hz). 8.13-8.18 (2 H. m). 
IR (KBr) 2932, 2216, 1572 cr^ 

mmm 2 0 iit^m 2 0 (dUt^) 

4- [3- (bh*a^->;<5^;i/) -l-t!^U>^— ;W - 1 -±y h:=-hV )V (5 
25 6 0 mg) lc:4N*t^k*^-@^mx5^;i' (2.0 mL) JP^, MMri? 5 ^mi^Vfco 

mmvxm^nrcBm^z^:r.=^}vx.'-7-)wmmi^. 4- [3- (tna^v'^^ 
;i/) - 1 -tf^us?-;w -i-^yh:=.hVJvmM^ (6 31 mg) (it 

•&%2 0) , 

^H-NMR (3 0 0 Hz, dUSO-d a) 5:1.1 0-1. 24 (1 H, m), 1.7 4-2. 0 



Found :C. 75.37; H, 5.90; 



N, 11.57. 
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4 (4 H. i). 2.5 4 (1 H. t, 7=1 0. 8 Hz), 2. 7 6-2.8 4 (1 H, m). 3. 
2 9-3. 5 2 (4H, m). 7. 1 4 (1 H, d, 7=8. 1 Hz). 7.6 7 (1 H, ddd. 7= 
8. 1, 6. 9 and 1. 5 Hz), 7.7 5 (1 H, ddd, 7=8. 1, 6. 9 and 1. 5 Hz), 
8. 0 2-8. 0 6 (2 H, m), 8. 1 4-8. 17 (1 H, m). 

mmm 2 1 wb^'t; 2 1 (d^m) 

4-.y;\,^n-l -^7hr.hU;i' (10 0 mg) , (5) - 3 - (t:Hn^->^^ 
)V) \d^V-J> (1 3 5 mg) , m^:^^'^^ (16 1 mg) , -J^^AT^JV^^zy 

H (1. 0 mL) (DU^m^ 10 o-cTsi^reitJ^ui/^o Mmzif^n^Kmm^7i^iz 

SSr>'U:^y;V55j^A^D-7hi^^7>f-T)li8Slb. 4- [ (3 ^ -3- (kH 
D^^i-pt^^;!/) -1 -t!^Ui^::i;H - 1 h U;i/ (13 3 mg) 

('fb-^^J 2 1). 

[q(]^=+4.9» (c=0. 4 6 0, MeOH) . 

^H-NMR (3 0 0 Hz, CDCl 3) <5 : 1.2 0-1.3 2 (1 H, m), 1.5 9 (1 H, 
br.s), 1.8 6-1.96 (3 H, m). 2. 0 9-2. 2 0 (1 H, m), 2.66 (1 H, 
t, 7=1 0. 5 Hz), 2. 7 7-2. 8 6 (1 H, m), 3. 3 8-3.4 2 (1 H, m). 3. 
5 4-3.6 8 (3 H. m), 7.0 1 (1 H, d, 7=7. 8 Hz). 7.5 6 (1 H, ddd, 7= 
8 . 1 , 6 . 9 and 1 . 2! Hz), 7 . 6 2 ( 1 H. ddd, 7=8 . 1 . 6.9 and 1 . 2 Hz), 
7.7 9 (IH, d, 7=7.8 Hz), 8.13-8.18 (2 H. m). 

^t^m 2 1 mmtvxmmm 2 3 iz^-rytm^m-^m^o 
mmi 2 2 iit^m 2 2 onit) 

4_7;V;^n- l-:^7^::l^U>'^ (1 0 0 mg) , (/f) - 3 - (k Kn^^^v-^^^^ 
}l) tf^U>'> (1 3 5 mg) . ]^^*Ur>A (1 6 1 mg) , i^^^";^^.;^^!^^'^ 

(1.0 ml) om^m^ 10 ox:-^3mmm^vft. ^m\z^mmKft-m^7i(.\z 
mi^^v:^y)v:fy9J^i7U'?h^^y^'-'^^nv. 4- [ (3 j?) -3- (tn 

n^zy:^^JV) -i-lf'^Ui^x;^ - 1 -:^:7 hnhU;v (13 9 mg) 

at^m2 2) o 

[a]D=-4.4° (c=0. 4 6 0. MeOH) . 
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^H-NMR (3 0 0 Hz. CDCl 3) 6 : 1 . 2 0-1. 3 2 (1 H. m). 1.5 9 (1 H, 
br.s), 1.8 6-1.9 6 (3H, m). 2.0 9-2.2 0 (1 H. m). 2.6 6 (1 H. 
t, 7=1 0. 5 Hz), 2. 7 7-2. 8.6 (1 H. m), 3. 3 8-3. 4 2 (1 H, m), 3. 
5 4-3. 6 8 (3 H, m), 7.0 1 (1 H, d, 7=7. 8 Hz), 7.5 6 (1 H. ddd. /= 
5 8 . 1 , 6 . 9 and 1 . 2 Hz) , 7 . 6 2 ( 1 H. ddd. /= 8 . 1 . 6.9 and 1 . 2 Hz) , 
7. 7 9 (1 H, d, 7=7. 8 Hz), 8 . 1 3-8. 1 8 (2 H, m). 

>fb^ti 2 2 mmiivxmmm 2 3 ic^-r^^^^fj^^feo 
' mmm 2 3 (-fb-g-^i 21.22 omm) 

4_ i;3_ (t Hn^^v'p^^^;!/) -i-tf^Uv'n;!/] -i-:^-'7h-hUJl/ (3. 
10 5 3 g) &CHI LALCEL OD ( 5 0 X 5 0 0 mm) V^T^t^^^Sfll^^ 
4- [ (3 5) -3- (tHD^-->^^;W -l-tf^U5^:^;W -l-±yh::i 
h U ;W iit^m 2 1. 1.77 g) S:D^^4 - [ ( 3 i?) - 3 - (t b*D:^^->^5^;l/) 

_ 1 - i -:^:7 h—hUJi^ iit'^^22. 1.77 g) <£#fc, 

*J£^J 2 4 ('fb'&i^ 2 3 0)®5i) 
15 4- [ (3 5) -3- (bh*a:^-^^7^^;W -l-t!'^U>?:^JU] -l-:^:7^:l 
hU;W (1.66 g) lC4N^e7K^-B^mx5^;K(2. 0 mU jjn^. ^mT5^^ 

mmi^tziit^m^m-mv^ wmx5^;i'TtifettuT> 4- c (3 5) -3 

- (t:Ha=^->^5^;W) - l-tT'^'Ji^:^;!^] - 1 -«:^:7 hnhU;i/i|[m^ (1. 

7 1 g) ('fb-&^2 3) o 

20 mp 1 7 9 - 1 8 O-C. 

1. 3° (c=0. 5 3 5, MeOH). 

^H-NMR (3 0 0 Hz. DMSO-rfe) 6:1-1 0-1.2 4 (1 H. m), 1.7 4-2. 0 

4 (4H. m), 2.5 4 (IE, t, 7=1 0. 8 Hz), 2. 7 6-2.8 4 (1 H. nO. 3. 

2 9-3. 5 2 (4H, m), 7.14 (1 H. d. 7=8. 1 Hz). 7.6 7 (1 H, ddd. 7= 
25 8. 1. 6. 9 and 1. 5 Hz), 7.7 5 (1 H. ddd. 7=8. 1. 6.9 and 1 . 5 Hz). 

8.0 2-8.0 6 (2 H, m). 8.14-8.17 (1 H, m). 

Anal. Calcd. for C xsN 2O • HCl : C. 6 7.4 3 ; H, 6.32 ; N..9.2 5. 

Found : C. 6 7.21; H, 6.40; N, 9.07. 

mm^ 2 5 . 2 4 (omm.) 
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4- [(3 7?) -3- (fcHoc^'>p<5^;p) -i-tf^U>^n;i/] -i—ryh:^ 

(1.66 g) lC4NJ^Ifc7Xm-@tmx5=-;i/ (2.0 mL) iiaX> ^MXS^ 

^ufc. mmvrci\:,^m^mmv. mwt:j:^^)V'v^mvxs 4- c (si?) -3 

- (t HD=^^e^;<5^;V) - 1 -tf'^U>'::i;P] - 1 h UJWm^lt (1. 
5 7 2 g) ?&#fc (i\^^m2 4) . 
mp 17 8-17 Ot:. 
iQj]^=- 0 . 4 5 ° (c= 0 . 5 2 0 , MeOH) . 
' ^H-NMR (3 0 0 Hz, DMSO-flTg) 5:1.1 0-1. 24 (1 H, m). 1.7 4-2. 0 
4 (4 H, m), 2.5 4 (1 H, t. 7=1 0.8 Hz), 2. 7 6-2. 8 4 (1 H, m), 3. 
10 2 9-3. 5 2 (4 H. m). 7.14 (1 H. d, 7=8. 1 Hz), 7.6 7 (1 H, ddd, 7= 
8. 1, 6. 9 and 1. 5 Hz), 7.7 5 (1 H, ddd, 7=8. 1, 6.9 and 1 . 5 Hz), 
8. 0 2-8. 0 6 (2 H, m) , 8. 1 4-8. 17 (1 H, m). 

Anal. Calcd. for C ^^H i^N gO • HCl: C, 6 7.4 3; H. 6.32; N. 9. 2 5. 

Found : C, 6 7.3 2; H. 6.30; N, 9.01. 

15 ^MM2 6 (^b'&tr 2 5 (D^jit) 

4_>7;|,;^0- 1 -:^:7 hy;V (5 0 0 mg) . 3-t!DU>'::i;V:^;W^5> 
m t e r t -:/5^;V' (1.09 g) , mimtl U "i^A (8 0 8 mg) , 

(10 mL) <DS'&<^<£1 0 0*C-^3I^Witi^Lfco ^UiZ^^^Kft:^^ 

—ry^M - Z-\lU^)V:=-)Vti)Vn^ym t e r t-^^)]/ (7 6 5 mg) 

s#fc {^-^m 2 5 ) o 

mp 1 5 7 - 1 5 8 "C. 

»H-NMR (3 0 0 MHz, CDCl 3) 5 : 1 . 4 6 (9 H, s), 1. 9 2-2.0 8 (1 H, m), 
25 2.2 6-2.4 3 (1 H, m). 3.41-3.61 (2 H. m). 3.7 2-3.8 7 (2 
H, ra), 4. 3 5-4. 4 5 (1 H. m), 4.7 8 (1 H, br.s), 6.7 4 (1 H. d, 7= 
8.0 Hz), 7.4 8 (IH, ddd. 7=8.8. 6.8 and 1.2 Hz), 7.6 2 (IH, 
ddd, 7=8. 8. 6.8 and 1.2 Hz), 7.7 5 (1 H, d, 7=8. 0 Hz), 8. 1 5- 
8.2 2 (2 H, m). 
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IR (KBr) 2 9 7 8, 2 2 0 9, 1 6 9 4 cm"^ 

Anal. Calcd. for C 20H 23N gO 2: C, 7 1.19; H. 6.87; N, 12.45. 

Found :C, 70.56; H, 6.93; N, 12.20. 

mmm 2 7 (A\:.^m 2 e (om.m.) 

5 4-T5y-2-:/nA-l-^7hnhU;i/ (7 0 mg) h N,N--J:^=^)V-ts)V 
( 3 . 5 mL) (DU^mz.7m^ti' h U '^^A (6 0 13 4 mg) 

i^TiP;^, 20^m,W\^t^o 1, 5-$^:7'DA^>i5'> (9 3 mg) *in^^ 3 0:J> 

10 DA- 4- (1 -tr^Uv^:^;!^) -l-:^7bnhU;W (5 8 mg) (-fb-g- 
tl2 6) o 

mp 17 9-18 CC. 

1 H-NMR (3 0 0 MHz. CDCl 3) 6 : 1.67-1.74 (2 H, m), 1.82-1.9 
0 (4 H. m), 3. 1 2-3. 1 6 (4H. m). 7. 1 3 (1 H, s), 7. 5 5 (1 H, ddd. 
15 /=8.4, 7.2 and 1.5 Hz), 7.6 4 (1 H, ddd, 7=8.4, 7.2 and 1.5 
Hz). 8. 0 7-8. 10 (1 H, m). 8. 1 2-8. 16 (2 H, m). 
IR (KBr) 2 9 3 8, 2 2 1 8, 1 5 7 0 cm"^ 

Anal. Calcd. for CieHigBrNg: C, 6 0. 9 7 ; H, 4. 8 0 ; N. 8. 8 9. 

Found :C, 60.89; H, 4.70; N, 8.90. 

20 mmm 2 s i^t-^m 2 7 ©m) 

>'^^;i'X;i^jf:^->F (0.10 mL) h-y^uu}f^^> (3.0 mL) ow^mz 

:t^1i-U;Pi'nU H (6 0 (iL) ^- 7 8 *C-^iPx.fe. 5 ^t^. 4- (3-t:F 
, u^->-l-}du^J~:^ZL)V) -l-i-yh::^hV)V (15 0 mg) , i^^uu:^^ 
> (3. 0 ml) ^ (0.20 mL) (DM-^i^^ImX. 1 5^m. 

25 j^bfec hUX5^;i'T5> (0.4 4 ml) ^MX. mWLiZ^UhfSii)^ ^ 3 0 

a^h^yy^-'^mmv. 4- (3-:t^v- 1 -tfDU>?x;w -i—ryh 

- h ij ;V (83 mg) iit^m 27). 
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mp 1 5 3 - 1 5 4*0. 

^H-NMR (3 0 0 MHz. CDCl ,) 5 : 2. 7 6 (2.H, t, /=7. 2 Hz). 3.7 3 (2 
H, t, 7=7. 2 Hz), 3.7 7 (2 H, s), 7.0 4 (1 H. d. 7=8. 1 Hz). 7. 6 
1 (1 H, ddd, 7=8. 4,, 6.9 and 1 . 2 Hz), 7.6 9 (1 H, ddd. 7=8. 4, 6. 
5 9 and 1.2 Hz). 7.8 5 (1 H, d, 7=8. 1 Hz). 8. 1 6-8. 18 (1 H, m). 
8. 2 2-8. 2 5 (1 H, m). 
IR (KBr) 2 2 1 5. 1 7 5 9. 1 5 7 2 cm-^ 

Anal. Calcd. for C15H12N2O: C, 7 6.2 5; H, 5. 1 2 ; N, 11.86. 

Found :C, 75.89; H. 5.13; N, 11.69. 

10 m)i&m2 9 (-fb-^tJ 2 8 (D^ii) 

1_ (4_~>7 y-l—ry^)V) -3-t!PUi^::i;U*JW15>m t e r t- 

:f^)v (6 0 0 mg) iz4 ^ mt7m-mm.x.^}i^ (3.0 mi) ^^u^mx. 3 

1 - tf U U -J^JV) - 1 h:=.h 0}V-mk^ (5 5 8 mg) i^t^m 
15 2 8). 

mp 16 1-16 3*0. 

^H-NMR (3 0 0 MHz, DMSO-rf ^) 6 : 2 . 1 1-2. 2 1 (1 H, m), 2. 2 9-2. 
4 0 (IH. m), 3.4 8-3.5 5 (1 H, m). 3.6 7 (1 H, dd, 7=10.8 and 
3. 6 Hz), 3. 8 2-3. 9 6 (3 H, m), 6.8 9 (1 H, d, 7=8. 4 Hz), 7. 5 
20 7-7.6 2 (1 H. m), 7.71-7.76 ( 1 H, m) , 7.95 (1 H. d, 7=8. 4 Hz). 
8. 0 1-8. 0 4 (1 H. m), 8.3 8 (1. H, d. 7=8. 4 Hz), 8.5 8 (3 H, 
br. s) . 

IR (KBr) 2 2 0 9, 1 5 1 8 cm"^ 

MMM 3 0 (it^^ 2 9 ©laji) 

25 7jc^'fl;^bU'^A(6 0%M, 4 0 mg) S:^^1?->"C«c?tU N, N-z^^'^)l^-^}\^ 
ATSH (1.0 mL) \zmmvrco 4- (3-\i\^U^'^-l-\dU^J-J=i)V) - 
l-^y\.-hV)l (10 0 mg) ^JP^. lO^mH^VTCo 3C7^b^9^;i/ (7 8 
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U)V (10 2 mg) ^ntz: ('ffc;-&tf2 9) . 

^H-NMR (3 0 0 MHz, CDCl 3) 5 : 2. 1 0-2. 2 4 (2 H. m). 3.3 7 (3 H. s), 
3.5 2 (1 H, ddd, 7=1 2. 0. 7.5 and 4. 5 Hz), 3.57-3.62 (IH, m), 
5 3. 7 6-3. 8 5 (2 H. m), 4. 0 9-4. 14 (1 H, m), 6.7 2 (1 H, d. /= 
8. 1 Hz), 7.4 6 (1 H, ddd, 7=8. 7, 6.9 and 1.5 Hz), 7.6 0 (1 H, 
. ddd. 7= 8 . 7 , 6.9 and 1 . 5 Hz), 7.73 ( 1 H, d, 7= 8 . 1 Hz), 8.14- 
.8.18 (IH, m), 8.2 2-8.2 5 ( 1 H, m). 
IR (KBr) 2 2 0 5,-1 5 6 3, 1 5 1 8 cm"^ 

10 mmm 3 1 ut^m 3 0 omm) 

4-:7Jl/;fp-l-:h:7h-hU;W (1 0 0 mg) , 4- (\i}^ti^i^:^^)V) tf 
^Uv'V (13 5 mg) > mWt:^V^A (16 1 mg) , (1, 

0 ml) (Dwtm^i 0 Qx:i^3mmmi^v-^o ^wzr^m^mm^mz^^. 

15 ^Jtjyjvti^A^w^hif^y^-i^mnv. 4- [4- (bb'0^>'^5^;i/) - 
i-tf^Ui^-;H -i-i-yh=LhVJV (15 0 mg) i^b^mso) . 

mp 135-136 "C. 

^H-NMR (3 0 0 MHz, CDCl 3) 5 : 1.4 7 (1 H, t-like). 1. 5 8-1. 8 0 (3 
H, m), 1. 9 3-1.9 8 (2 H, m), 2.7 9-2.8 7 (2 H, m), 3.5 5 (1 H, 
20 d. t-Iike, 7=1 2. 3 Hz). 3.6 5 (2 H. t. 7=5. 4 Hz). 7.0 1 (1 H, d, 7= 
7. 8 Hz), 7.5 6 (1 H, ddd, 7=8. 4, 6.9 and 1.5 Hz), 7.6 4 (1 H, 
ddd, 7=8; 4, 6. 9 and 1. 5 Hz), 7.8 1 ( 1 H, d, 7= 7 . 8 Hz), 8.13- 
8 . 2 0 ( 2 H, m) . 

IR (KBr) 2915, 2216, 1572 cm'^ 
25 .Anal. Calcd. for C 17H ^gN gO: C, 7 6. 6 6 : H, 6. 8 1 ; N, 10.5 2. 



mmm 3 2 (^t^m 3 1 (omm) 

4-y)V:tU-l-i-yh=:hV)V_{3 0 0 mg) , (5) --^r]^>^xg^;K5 
5 1 mg) , M^;^;UC7A (4 8 5 mg) , >^^5^;i/X;i/t^:^-> F (3.0 ml) (DM 



Found: C, 7 6.3 5; H, 6.8 8;N, 10.4 2. 
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A^u^h^yy^—'^mmi^. (3s) -1- (4->/T/-l-:^:75^;^) - 

3- }d^i)~yy:fy}V:^>mx.^)i' (5 0 8 mg) i'it^ms i.) o 

5 [q!]b=+4 9.6° (c=0. 5 8 0, MeOH). 

^H-NMR (2 0 0 MHz, CDCl 3) 6 : 1 . 2 6 ( 3 H. t, /= 7 . 0 Hz), 1. 7 0-2. 
0 3 (3H, m), 2.14-2.2 0 (1 H, m). 2.7 9-2.9 5 (2 H, m), 3.0 
7 (IH, t, /=10.6Hz), 3.35-3.41 (IH, m), 3.57-3.62 (1 
H. m), 4. 1 7 (2 H, q, 7=7. 0 Hz). 7.0 6 (1 H. d, 7=8. 2 Hz). 7. 5 
10 4-7.7 0 (2 H. m). 7.8 4 (IH, d. 7=8.2 Hz). 8.13-8.2 3 (2 H. 
m). 

IR (KBr) 2216, 1730. 1574 cm-i 

mmm s 3 at^m 3 2 ©Mit) 

4- :7;i/:tD- 1 -:^:7 h- hu;i/ (300 mg) > (j?) --^n5=->^x^;i/ 

15 (5 5 1 mg) , ;^m:*7U'>A (4 8 5 mg) , z^;^^)V7.)V-^=^>^]^ (3.0 mL) 

— 3-fc!^U>'>;<7;i'jH>mx5^;i/ (4 5 l mg) «t^<^3 2) . 

20 [a]i,=-56.4° (c= 0 • 4 7 5 . MeOH) . 

^ H-NMR (2 0 0 MHz, CDCl 3) 6 : 1.26 ( 3 H, t. 7= 7 . 0 Hz) , 1.70-2. 
0 3 (3 H, m). 2. 1 4-2. 2 0 (1 H. m), 2. 7 9-2. 9 5 (2 H, m), 3. 0 
7 (IH, t, 7= 10. 6 Hz). 3.35-3.41. (1 H. m). 3.57-3.62 (1 
H. m), 4. 1 7 (2 H. q, 7=7. 0 Hz), 7.0 6 (1 H. d, 7=8. 2 Hz), 7. 5 

25 4 - 7 . 7 0 ( 2 H, m), 7.8 4 (1 H, d, 7=8. 2 Hz), 8. 1 3-8. 2 3 (2 H, 
m). 

IR (KBr) 2216, 1730, 1574 cm"^ 

mmm s 4 at^m 3 3 (Dum) 

(3 5) -1- (4-->Ty-i-^y=^)V) -3-t!^U>'>;^7;U3i^>^x5^;p 
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(3 9 6 mg) , lN7miti-h^J^J>,mmi2. 6 mL) , erh7fcHP7^> (4. 

mmi^tco mmm^-km>i^'vm^h. nm. m^vx. (3 s) -1- (4-'>t 

y-i-i-y^}V) -3-t!^Ui?>:^;uJt?>m (3 51 mg) iit^ms 

5 3) o 

[a]B=+6 0,9° (c=0. 4 9 5, MeOH). 

^H-NMR (3 0 0 MHz, CDCl 3) 6 : 1.74-2.2 4 (4 H, m), 2.86-3.0 
0 (2 H, m), 3. 0 4-3. 14 (1 H. m). 3. 2 9-3. 3 6 (1 H. m), 3.5 8 
-3.62 (1 H, m), 7.05 (1 H, d, /=7. 8 Hz), 7.5 5-7.6 8 (2 H, m), 
10 7.8 3 (1 H, d, J=7. 8 Hz), 8. 12-8. 15 (1 H, m), 8. 1 8-8. 2 1(1 
H, m). 

IR (KBr) 2947,2216, 1705, 1474 cm-^ 

(3i?) -1- (4-->Ty- 1 -:^:7g^;P) - 3 - }^^^J i^>:fy)V7fs>mj^^}V 

15 (3 4 0 mg) > lN7Km{b:?-hU':7AW(2. 2 mL) , 7^h^tHP:7^> (4. 

.0 ml) (Dm^m^m.f^x2 ommmwvrco iNmrnx^^ti^. mwtJL^jvx 
miiivrco mmm^^TKxmwh. ^m. mmvx. isR) -i - (4— >t 

J-l -i-y^JV) - 3 - H^U z^>tl)U7j^>m (2 8 7 mg) iit^m 3 

4) , 

20 [a]„=-6 3.9'' (c=0. 5 0 0, MeOH). 

^H-NMR (3 0 0 MHz. CDCl 3) 5 : 1.7 4-2. 2 4 (4 H, m), 2.8 6-3. 0 
0 (2H, m), 3.04-3.14 (IH, m). 3.29-3.36 (IH. m). 3.58 
-3.62 (IH. m), 7.05 (IH, d, /=7.8Hz), 7.55-7.68 (2 H, m), 
7.8 3 (1 H, d, /=7. 8 Hz). 8, 1 2-8. 15 (1 H, m), 8. 1 8-8. 2 1 (1 

25 H, m). 

IR (KBr) 2 9 4 7. 2 2 1 6, 1 7 0 5, . 1 4 7 4 cm'^ 

mmm 3 e i'ft^m 3 5 omm 

4-y)Vtu-l-i-yh—h^J)i' (4 0 0 mg) . 2- h^^:^ h^z^?^^ 
M tr^U5^> (7 4 4 mg) , mmtJ^J^A (6 4 6 mg) , :^^)V:^)li!r-^^y 
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H (4. 0 mL) om-^l^^l 0 O-CTS OB#TOl^bfco MlCi^^t^SfS«^^&7K 

mn^ntco :^mnth^)y)v:tuwm (2.0 mi) (Dw^m^Mmrci ov^mm. 

)]^ti^A^a'^hif^y-(-'T:mm.V. 4- [2- i\^\^n^Zy^^)V) -1-tf 
^US?n;i/] -i-^:7hr.hu;v (3 7 mg) ^mtc ab-&ti3 5) o 

^H-NMR (3 0 0 MHz, CDCl 3) 5 : 1.42-1.9 2 (6 H, m). 1.9 6-2. 0 
6 (IH. m). 2.8 8-2.9 6 (IH, m), 3.3 0-3.3 7 (1 H. nO, 3.5 2 
10 -3. 6 2 (3 H, m), 7.2 1 (1 H, d, 7=8. 1 Hz). 7. 5 5-7. 6 7 (2 H, nO. 
.7.8 2 (1 H. d, 7=8. 1 Hz), 8.17 (1 H, d. 7=8. 1 Hz), 8.2 9 (1 
H, d. 7=8. 1 Hz). 

IR (KBr) 2935, 2216, 1570. 1508 cm"^ 

mmm 3 7 at^m 3 6 (dutB) 

15 7-tHD=^i^-4-XhP- 1— f >i5^/> (1. 0 2 g) , hUX5^;i/75> 
.(2.2 1 mL) ^ 5^^n.n^i5^> (2 0 mL) 2 5 "ClCJ^^b, h'J 

:7;V:e-D;;^^>:?;;i/2i^>^^iS7Ki^ (1. 3 3 mL) ti?i7Dnp^iS'> (5. 0 mL) © 

#e.nfcSitsr'>u*y;v*^Aj^nThi^^>'^'— ^MSbT^feH#: (1.4 

20 2 g) ^#fvo (14 0 mg) , 3- (b H 0=^->p^9^;i/) tf'^Ui^^ (9 

■ 9 mg) , mmtlV^J^ (1 1 9 mg) . >'p^5^;VX;i/4^^>' H (1.5 ml) (DM 

w'-'eMSiU 7- [3- (t:Hn^rv'^5^;v) -l-tf^Uv?x;H -4-xh 
25 n-l-^^iS^y^ (9 5 mg) ('fb'&«^3 6) » 

^H-NMR (3 0 0 MHz. CDCl 3) 6 : 1.1 3-1. 18 (1 H, m). 1. 7 6-1. 9 
1 (4H, m), 2.03-2.18 (1 H. m), 2.6 9-2.7 3 (2 H, m). 2.94 
( 1 H, dd, 7= 1 2 . 6 and 9 . 6 Hz) , 3.11 ( 1 H, ddd, 7= 1 2 . 6 , 9.6 and 
3. 3 Hz). 3. 5 2-3. 7 0 ( 5 H. m). 3. 7 7-3. 8 3 (1 H. m), 6.8 5 (1 
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H, d. /=9.0 Hz), 8.2 8 (1 H, d, 7=9.0 Hz). 
IR (KBr) 1 6 9 9, 1 5 8 6, 1 3 1 9 cm-^ 

7- [3- (kHD:^rV'^5^;l/) - l-bf'^Uv^-JW -4--hD-l—f>iS^ 
5 y>(9 1 mg) <h;<:$'7-;K2. 0 ml) (DW^Wzym^t^^mi-hV^A (5 . 

9 mg) ^^w^MXTco 3 o^mw^mBv. n^nrcmm^^^v:^^)v:^^A 

5'DVhif^:7^-TiliMbT> 7- [3- (t Hd4^>/^5^;1/) -l-tf^Uv' 

-4-::ibP-l — T^^/--;!/ (9 2 mg) ('fb^tJ3 7) , 

^ H-NMR (3 0 0 MHz, CDCl 3) 6 : 1.19-1.31 (IH, m), 1.64-2.1 
10 8 (6H, m), 2.49-2.81 (2 H, m), 2,9 3-3.04 (1 H, m), 3.16 
-3.6 7 (6 H, m). 4. 2 8 (1 H, br.s), 5.5 1 (1 H, t, 7=6. 6 Hz), 6. 
9 4 (1 H. d, 7=9. 0 Hz), 8.0 9 (1 H, d. 7=9. 0 Hz). 

mmm 3 9 (^t^m as, 3 9 ® M^t) 

7- [3- (t FP^>'p<5^;i') -i-tf^u>'^;n -4-^hD- 1 -i'>i$^ 

15 (7 9 mg) , 0.5N:i:^ (9.0 mL) , X-^^—JV (4.0 mL) (DU'^m 

^10 ot:T6ii#^^*i^ufc. "Mmz-nrnkmrnx^. mk-^wm.imirv^)tjKm 

tircimm^zy^):^y)V:^^^i^u-^hif^y^—'T^mnv. Ci- (7-:rhp- 
177 — r>^>-4-i';v) -3-tr^Ui?n;n p^^y-;V' (37 mg) (-fb-^ 

20 «^3 8) Rt;^^ [1- (4-nha-17/-<>5^>-7--1';i/) -3-fcf^U>^— 
;W] (20 mg) iit-^mSd) S:#/c. 

-fb-^ife 3 8 

^ H-NMR (3 0 0 MHz, CDCl 3) 6 : 1.21-1.33 (IH, m), 1.71-2.0 
7 (5 H, m), 2. 7 7 (1 H, dd, 7=1 2. 0 and 9. 6 Hz). 2. 8 7-2. 9 6 (1 
25 H, m), 3.4 9-3.7 0 (4 H, m), 3.8 9 (2 H, t, 7= 1 . 8 Hz), 6.6 4 (1 
H, dt, 7=5. 7 and 1.8 Hz), 6. 8 6 (1 H, d, 7=8. 7 Hz), 6.9 7 (1 H. 
dt. 7=5.7 and 1.8 Hz). 8.0 2 (IH. d, 7=8.7 Hz). 
IR (KBr) 2928, 1582, 1327 cm"^ 

^t^m 3 9 
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'H-NMR (3 0 0 MHz. CDCl 3) 6 : 1.2 4-1. 3 5 (1 H, m), 1.6 8-2. 0 
4 (5 H, m). 2.8 1 ( 1 H, dd, /= 1 2 . 3 and 9. 6 Hz), 2.9 3-3.0 1 (1 
H, m), 3.4 9 (2 H, t, 7=1. 8 Hz), 3.56-3.71 (3 H, m)., 3. 75- 
3.8 0 (1 H, m), 6.7 8 (1 H, d, 7=9. 0 Hz). 6. 8 1 . (1 H, dt, . 7=5. 
7 and 1. 8 Hz), 7.6 8 (1 H, dt. 7=5. 7 and 1. 8 Hz). 8.0 9 (1 H. d. 
7= 9 . 0 Hz) . 

IR (KBr) 2936. 1584, 1318 cm"^ 

mmm 4 0 (^t^m4 0(Dmm:) 

4-:7;i':^D-l— :h7h:nhU;K2 0 0 mg) > 3 -h Hn=^^'>t!^U i^>(2 
3 6 mg) , mWt:fyV^l, (3 2 2 mg) . i?>^5^;i/X;P7}^^-> H (2.5 mL) (DM 

j^^u'^hi^yy'<-i?mmiV. 4- (3- 1 hd^s>- 1 -fc!^u>?^;i/) -i 

—^yh^h^)}V (2 5 9 mg) ^ntc (^b-^^4 0) = 

^H-NMR (3 0 0 MHz. CDCl 3) 6 : 1.66-2.28 (5H,m). 3.02-3.1 
6 (3 H. m). 3. 2 2-3. 3.6 (1 H, m). 4. 0 8-4. 1 5 (1 H, m), 7.0 3 
(1 H, d, 7=7. 8 Hz). 7.5 9 (1 H. ddd. 7=8. 1, 6. 6 and 1. 5 Hz), 7. 
6 6 (1 H, ddd. 7=8. 1, 6.6 and 1 . 5 Hz). 7.8 2 (1 H, d. 7=7. 8 Hz), 
8. 1 8-8. 2 1 (2 H. m). 
IR (KBr) 2 2 1 6. 1 5 7 2 cm-^ 

mmm 4 1 ut'^m4 1 oMit) 

H (2.5 mL) izMmi^Tc^o 4- (3 - 1 H D^i^- 1 - tf^U i^n;i/) - 
l-±yh:=^hU)V (2 2 0 mg) $Jp^, 10 ^W^hT^i, 3^it^^)V (16 

0 III) ^m^fz^. 4 0 ^mi^v:^o KSi^m^7i<nzm€. mmj^^jwrnm 
if^y^—'vmnv> 4- (3-;*h^>'-i-tf^u>'— ;i/) -l-:^:7^n^ 

0)1 (2 2 0 mg) «t^^4 1) . 

mp 9 2-9 3 "C. 
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iR-NMR (3 0 0 MHz, CDCl 3) 6 : 1 . 4 8-1.6 0 (1 H. m). 1.7 9-2.0 
3 (2 H, m), 2. 1 4-2. 2 7 (1 H. m), 2. 8 2-2. 9 0 (2 H. m), 3.2 8 
-3.3 4 (IH. m). 3.4 4 (3 H. s). 3.5 1-3.6 4 (2 H. m). 7.0 2 (1 
H, d, 7=7. 8 Hz), 7.5 7 (1 H, ddd, 7=8. 4, 6.6 and 1.5 Hz), 7. 6 
5 5 (1 H, ddd, 7=8. 4, 6.6 and 1.5 Hz), 7.8 2 (1 H. d, 7=7. 8 Hz), 
8. 1 7-8. 2 0 (2 H, m). 
IR (KBr) 2 2 1 5, 1 5 7 4 cm"^ 

^V7ay. Calcd. for C 17H18N2O: C, 7 6.6 6; H, 6.81; N. 10.52. 



10 ^JSM4 2 (.^^m4 2(OnM) 

4-y)V:tU-l-^yh::^hV)V (10 0 mg) . N-}f.U^)V>- ^-^ )V7 
-fehTSH (2 4 0 mg) . Um-^^y^J^ (8 7 mg) . -J:^^)V7s)V^^-y\^ (2. 

0 ^\.)(Du^m^i 0 ot:T-i Qmm.w\^rc.m.mznw^Kmm^7\^\z^^. 

;i/=4 : l^Kim^^l^XN- [l-(4->'Ty-l-:^-:75^;V)tfDUi?>-3- 
-r;W r-fehTSH (is 6 mg) ^nft (At^^A2) , 
mp 1 5 4-1 5 5*0. 

^H-NMR (2 0 0 MHz, CDCl 3) 6 : 1 . 9 0-2 . 1 5 ( 1 H, m). 2.0 2 (3 H, s), 
20 2 . 3 5 - 2 . 4 8 (1 H, m). 3. 4 0-3. 6 0 (2 H, m). 3. 7 0-3. 9 2 (2 H, m), 

4. 5 5-4. 7 8 (1 H. m), 5.9 0 (1 H. d, 7=5. 0 Hz), 6.7 2(1 H, d, 7= 

5.0Hz),7.42-7.68(2H,in). 

IR (KBr) 2203, 1649. 1563, 1518 cm'^ 

Anal. Calcd. for C i^Hi^N 3O: C, 7 3.10; H. 6.13; N, 15.04. 
25 Found :C, 72.92; H, 6.04; N, 14.85. 

4-7;i/^D- l-:^7^x^u;^ (i oo mg). , (2 s)-tfau>^>- 2 — r 
;p^i5^y-;Ki 7 7 mg) , (8 7 mg) , >'p^^;i'X;i'>i^^>'F (2. 

0 rsUXDM^m^l 0 0*CT1 6B#rBmM^bfco^^a{c:M^Sli£rN«i^^7K(c?^^, 



Found: C, 7 6.4 4; H, 6.7 3; N, 10.4 4. 
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JSiS§@^mxg^;nc:^^i?, 4N-Wk/WFmx.^}^mn (0.3 ml) StDA.. ^ 

^-fbbT, 4- [(2 5)- 2-(tih*P=^>^p^5";i/)tfau>?>- 1— r;w] - i- 

5 hr. h U (14 8 mg) ('fb'&#»4 3) » 

mp 123-125 1:. 

[Qtlo =+1 1 9. 7° (c=0. 8 7 0, MeO©. 

^H-NMR (2 0 0 MHz. DMSO-tfj) 6 : 1 . 6 0-2 . 0 5 ( 3 H, m), 2.15-2.3 
2(1H, m), 3. 2 5-3. 5 7(3 H, m), 3 . 9 0-4. 2 0 (2 H, m), 7.02(1 
10 H, d. 7=8. 4 Hz), 7.4 8-7. 5 5.(2 H, m). 7. 8 9(1 H, d. 7=8. 4 Hz), 7. 
9 8(1H, d. 7=8. 4 Hz), 8.2 6(1H, d. 7=8. 4 Hz). 

IR (KBr) 2 2 2 5. 1 5 2 2, 7 7 2 cm-^ 

Anal. Cilci. for C 2O • HCl : C, 6 6.5 5; H, 5.93; N, 9.70. 

Found : C, 6 6.2 7; H, 5 . 8 8 ; N. 9.58. 

15 ^JS^4 4 (>fb'&«l^4 4©Mii) 

4_^;^:^n-l-:J-7hnhU;i/ (100 mg) > (2 i?) - t!n U i^>- 2 — T 
iS' / -;K 1 1 7 mg) , mttl U ^7 A ( 8 7 mg) . H ( 2 . 

0 TDL)(Dm^m^i o^o^Ti emmmwvrcommzTf^m'^^mm^yi^'i^B^^ 

^iS&@^mx^;i/(c^^iS, 4N-i^m/i^i?x^;i/^?^ (0. 3 mL) S:ilP;lift^ 
^=^'t^> : B^^X5";i/= 1 : 2J;DM^^t:bT, 4- [ (2i?) -2-(t 

HD4^>/p^^;i/) tf D u-:?>- 1 — - 1 -•^-:7 hxb u;v^^( i 4 8 mg) 

('fti-&#l4 4) . 
25 mp 1 2 5 - 1 2 7X:. 

[a]D=-117.5' (c=0. 9 2 2, MeOH). 

1 H-NMR (2 0 0 MHz, DMSO-t/e) 5 : 1 . 6 0 - 2 . 0 9 ( 3 H, m) , 2.14-2.3 
4(1H. m), 3. 2 5-3. 5 5 (3 H. m), 3 .8 5-4. 2 0 (2 H, m), 7.01(1 
H, d, 7=8. 4 Hz), 7.4 8-7. 7 4(2 H, m). 7.8 9(1H, d. 7=8. 4 Hz). 7. 
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9 8(1H, dd. 7=1.2 and 8. 4 Hz). 8.2 6(1H. d, 7=8. 4 Hz). 
IR (KBr) 2225, 1522, 772 cm'^ 
Aaal. Calcd. for 

C i6Hi6N20-HCl-0.2H20: C, 6 5 . 7 3; H, 6. 0 0 ; N, 9. 5 8. 

Found :C, 65.96; H, 5.93; N, 9.52. 

mmm 4 5 ab-^^i^ 4 5 (omm 

4:-y)V:^U-l-iryY:=-h^))V ( 1 0 0 mg) . (2i?) -2- (p< h=|^^^ 
^)V) \f.U^V> (2 0 0 mg) , mmtl^)^h. (8 7 mg) . -J:^^}V7s)V^^l^ 

h* (2. 6 mL) (Dm^m^i 0 ccTfi 6Nfffl^Sibfc. w^xzu^m^Ki^sm^Tii 
mmi^r^io mm^mm^L^Mzmm. 4N-mmymm:r.f-)mm (o. 3 mu 

^JlP^Mffi^S, ^^-y-V : i^mx5^;i/= 1 : l^fom^itVX, 4- [ (2i?) 

-2 - (y^h=¥iy^^)W \duo z^>- 1 M - 1 -i-y h=Lhv jvmmm.(6 

3 mg) (it^m4: 5) , 

mp 8 8 - 8 gr. 

[q!]d=- 1 3 6. 6° (c=0. 6 9 6, MeOH). 

^H-NMR (2 0 0 MHz, mSO-d^ d : 1. 6 5-2. 0 5 (3 H, m), 2.1 2-2. 3 4 
(1 H, m), 3. 1 5 (3 H, s), 3. 2 0-3. 4 6 (2 H, m), 3. 9 3-4. 0 5 (1 H, m), 
4. 1 5-4. 3 6 (1 H, m), 7.0 6(1 H, d, 7=8. 4 Hz). 7. 5 0-7. 7 6 (2 
H, m), 7.9 0(1 H. d, 7=8. 4 Hz), 8.0 0(1 H. dd. 7=1. 0 and 8..4 Hz). 
8 . 2 3 (1 H, d. 7= 8 . 4 Hz) . 

IR (KBr) 2218, 1598. 1519, 1386, 773 cm-i 
Anal. Calcd. for 

C 17H isNaO-HCl-O. IHgO: C. 67.03; H. 6.35; N. 9.20. 

Found : C, 66.97; H, 6.35 ;N, 9.05. 

4-:7;P^D-l-:hr^hnhU;Kl 0 0 mg),L-yDU >T5 H(2 0 0 mg), 
mWtt}V^A (8 7 mg) , >^p^5";i'X;i/JK=^->h* (2.0 mL) ©ii-&#j2r 1 0 OX 
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yy^- (^^•y-> : mtx.^)V= 1: 2) TMSJU. > : S^mx^;i/= 1 : 

2^K>mm^vx. 1- (4-iyr/-i-i-y^)V) -L-ynu>TSH (i 

5 0 1 mg) ^nrc ('ft:'&tl4 6) o 
mp 177-178 "C. 

[q!]b =+2 1 8. 7° (c=0. 6 0 8, MeOH). 

^H-NMR (2 0 0 MHz, CDCl 3) 6 : 1.8 0-2, 3 0 (3 H, m), 2. 3 0-2. 7 2 
(1 H. m). 3. 2 8-3. 4 6 (1 H, m), 4 . 1 0-4. 3 0 ( 1 H, m), 4. 3 8 (1 H, 
10 t, 7=8.0 Hz), 5.3 2(1H, brs), 6.3 9(1H, brs), 6.9 7(1H, d, /= 
8. 0 Hz), 7. 5 2-7. 7 5 (2 H. m), 7.7 8(1 H, d, 7=8. 0 Hz), 8. 1 8- 

8 . 3 2 ( 2 H, m) . 

IR (KBr) 2210, 1691, 1323 cm"^ 

AnaJ. Calcd. for C 15N 3O: C. 7 2.4 3; H, 5.70; N, 15.84. 
15 Found :C, 72.25; H, 5.52; N. 15.68. 

mmm 4 7 at^f^is 4 7 (Dmm) 

4-:7;u:tn- 1 -:J-:7 h-hu;i^ (100 mg) > 2 nu>^> (15 
0 mg) , M^*U'>A.(87 mg) , i?:^^)V:^)V^^z^\i (2.0 mL) (DW^m 
?&i.o O'C-ei 5^^Mi^bfeo ^Mlc:?^^^Sf&«^*7KJcj^^, B^mx^;i'-t?Jft 

jL^mzmm. 4N-it^/@^mx5^;v}^?s (o. 3 mu ^m^mmnmvx. 
®M'l4r^;i':7TXi:bT4- (2-^5';i/fc!PUi^>- 1 — r;i/) - 1 --^yh 
:zhv)vmmm. a so m) ^mrc «t^m4 7) , 

25 ^H-NMR (2 0 0 MHz, DMSO-tf.) 6 : 1.13(3H, d, 7=5. 8 Hz), 1.5 8-2. 
10(3 H,m). 2.20-2.40(1 H, m), 3. 20-3. 60(1 H, m), 3.95- 
4.2 0(2 H, m), 6.9 2(1 H, d, 7=8. 4 Hz), 7. 4 9-7. 7 6 (2 H. m), 7. 

9 0 ( 1 H. d, 7= 8 . 4 Hz) , 7 . 9 9 ( 1 H, d, 7= 8 . 4 Hz) , 8 . 2 5 ( 1 H, d, 7= 
8 . 4 Hz) . 
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IR (KBr) 2209, 1566, 1515, 1328, 764 cm'^ 

4_^;^:^0_l_^:7V::i},ij;i. (40O mg) . 2 -p^5^;Vt!a U (4 1 
0 mg) , ^mi^Ut^A (3 5 0 mg) X -J^9-}V7.)V-^^zy\^ (8.0 inL) (OW^ 

i?avh^5:7w— (^^-y-^ : i^^X5^;i/= 8 : 1) TfflMb, 4- (2-^ 

5^;nfPU>^>-i— f;w) -l-:^7hn^u;^ (5i6 mg) (-fb-^*^ 

48) . 

10 ^H-NMR (2 0 0 MHz, CDCl 3) 6 : 1. 1 8 (3 H, d, J=5. 8 Hz), 1. 6 0-2. 
15 (3H, m), 2.2 0-2.4 0 (1 H. m). 3.2 5-3.4 0 (1 H, m), 3.9 
0-4. 15 (2 H. m). 6.8 2 (1 H, d, J=8. 0 Hz), 7.4 0-7. 7 0 (2 H, 
m) 7. 7 6 (1 H, d, J=8. 0 Hz). 8. 15-8. 25(2 H, m). 
IR (KBr) 2209, 1565, 15 1 4. 1327, 763 cm"^ 

15 *JiM4 9 i^t^m 4 9 (D^lt) 

4-y}l:tU-l-i-yh=^hV)V (10 0 mg) . N-^^}V- N-KuV z^> 
-3-^)Vr-t.h75.\i (2 4 9 mg) ; m^tlVC^J^ (8 7 mg) , z^;^^)V7.)V 
7i^^zy\i (2.0 mL) (Dm^^^^l 0 0X:-^1 5l^ra^#bfco MMiZlf^m^^!^^ 

2) -emUV. ^^lJ-> : i^g?X9^;i'= 1 : l^^m^^tVX. N- [1- (4- 
i^yy-l—^y^^M t!DU>^>-3--f;W ~N-y^^)V7±h7S. H (1 3 
0 mg) ^ntc i^'Btm4 9) o 
mp 144-145 "C. 
25 *H-NMR (2 0 0 MHz, CDCl 3) 6 : 2. 00-2. 40(2 H. m). 2.15(2.1H, 
s), 2. 2 0(0. 9 H. s), 3. 0 3(0. 9 H, s). 3. 0 8 (2. 1 H, s) , 3.4 0- 
3.7 8(4H, m), 4 . 5 2-4 . 6 2 (0 . 3 H, m), 5. 2 8-5. 5 0 (0. 7 H, m), 6. 
8 0(0. 7 H. d. /=8. 4 Hz). 6. 8 4 (0. 3 H, d, 7=8. 4 Hz), 7.4 5-7.7 
0 (2 H. m), 7.7 7 (0. 7 H, 7=8. 4 Hz), 7. 7 9 (0. 3 H, d, 7=8. 4 Hz). 8. 
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1 2 (2 H, d, 7=8. 4 Hz). 

IR (er) 2199, 1655, 1565 cm"^ 

Anal. Calcd. for C igHigN gO: C, 7 3.6 9; H, 6.53; N, 14.32. 

Found :C. 73.48; H, 6.56; N, 14.12. 

5 mmm 5 0 at^m 5 0 omj^) 

4-y)],^U- l-i-y h::^h^))V (100 mg) , \dU^M^y- 3 --i / 
mStm. (2 4 0 mg) . mk:^^J^J^ (330 mg) . i?pt^;V7.;i'iJ^^>^H 
(2. 0 mL) (DW^m^l 0 0'CT3I^Wfl^bfe. ^mtwM^MCN«i^&7Klra 

^M^HbT. 4- [3- (t fd:^^^^^^;!/) trnue?>- 1 f;i'] -1- 
•ryh:=.y'jjumMm. (153 mg) &®si±7^;i/>'TXibT#fc (fb-^'tjs 

0) . 

15 ^H-NMR (2 0 0 MHz, CDCI 3 + CDjOD + DjO) 5:1.7 5-2. 0 0 (1 H, m), 2 . 
0 5-2. 3 8 (1 H, m), 2 . 4 5-2 . 8 0 ( 1 H, m), 3 . 4 0-3 . 9 0 (6 H, m), 6. 
8 1(1H, d, 7=8. 4 Hz), 7. 4 0-7. 8 0 (3 H, m). 8.14(1H, d, 7=8. 
4 Hz), 8.2 9(1 H, d, 7=8. 4 Hz). 
IR (KBr) 2 2 0 5, 1 5 6 1 cm"^ 

20 mmm 5 1 (^t-^rn 5 1 (dum) 

4- (3- (t Fp:^'>^5^;i') \faU'J>-i — - 1 -i-y h:=.h^J jvm. 
mM. (8 5 mg) <fe ^;^■->'^5^;^5j^;^AT5 F (2.0 mi) izmm. ym^t-rh 

U»>A(6 0%«. 2 8 mg)<£MTJnA^ 1 I^I^SIi^UTS:. r:)^^!?, .fcd^b^ 

(0. 1 mL) ^^xTc^k. ^uT\zi^2mmmwvrco sf&t!*7Kici^^> 
4- C3-(p^ h=^^.>^^5^;u)fc!DUv'>-i— r;i/] -i-T^-^hxhu;!^ (7 7 

mg) ('fb'&i^ 5 1). 

^H-NMR (2 0 0 MHz, CDCI 3) (5 : 1 . 7 0-1. 9 6 ( 1 H, m). 2. 0 6-2. 3 0 
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(1 H, in), 3.3 9 (3 H, s), 3.4 2-3. 7 8 (6 H, m), 6.7 2 (1 H, d. /= 
8. 2 Hz), 7.4 0-7. 6 8 (2 H. m), 7.7 3 (1 H, d. /=8. 2 Hz), 8. 1 2- 
8. 3 0 (2 H, m). 

IR (KBr) 2206. 1569 cm"^' 

5 mmm 5 2 ut^m 5 2 omm.) 

4-yjv:tu-i —ry h-hu;!/ (100 mg) , >'X-(5-^9^;vtfDUs^> 
- 3 mmm. ( 2 2 0 mg) ^ m^ti u a ( 3 3 0 mg) . 

=^)V7.}v-^^^y^ (2.0 mL) 0 ox:-^ zmmw^vt^. wiMz^n 

^Km^m^mzm'M. i^mx5^;wT?iftmufc. »ttJ?KSr7jcTi5fe?tb, ^isgu 

- (tHP^->p^^;W -2-^^;nfDUv?>- i-'r;H -i-:^-:7hnhu 

;i/ (13 9 mg) (Yb-^^^S 2) » 

^ H-NMR ( 2 0 0 MHz, CDCl 3) 6 : 1 . 2 5 ( 3 H, d, /= 6 . 2 Hz) , 1.40-1. 
. 70(1 H,m), 2. 28-2. 58(2 H, m), 3. 30-3.45(1 H, m), 3.62- 
15 4. 2 0 (4 H. m), 6 . 8 5 ( 1 H, d, /= 8 . 4 Hz), 7 . 4 4-7 . 6 8 (2 H, m), 7. 

7 7 (1 H, d, 7=8. 4 Hz), 8. 1 8 (2 H, t, 7=8, 4 Hz). 
IR (KBr) 2 2 0 9; 1 5 6 6, 1 5 14, 1 3 2 7 cm-^ 

*i£^5 3 iii^^ms 3(Dmm) 

4-y)V:tU- 1 --^y JV (1 0 0 mg) > (5 -^^;Hf D U 

20 i^>-3-^)V)?^^ /—JV i2 2 0 mg) . (3 3 0 mg) , 

i^^5^;vx;u7iN^->H (2.0 mU (Djg-&«i)<^i 0 o'CT3iitPpmj^bfco muiz 
7^mmK!^^m^7Kizm^\ mm:r.^)U'emmvrco mmm^TK-^m^v. m 
s&bfc. m^nrcmmi^>'^jijyjv:^^A^u^hifyy^-'vmmh. h^^x 
-4 - C4- (fcHD=^^>'^5^;i/) -2-^9";nfDU5^>-i— f;p] -i-:^ 

25 7h:rhU;P (14 8 mg) ('fb:'&«^5 3) , 

^ H-NMR (2 0 0 MHz, CDCl 3) (5 : 1. 1 0 (3 H. d, 7=5. 8 Hz), 1.18-1. 
99(1 H, m), 2. 10-2. 3- 0(1 H, m), 2. 40-2. 70(1 H, m), 3.10- 
3.2 0(1H, m). 3. 4 0-3. 7 0 (2 H, m), 4. 0 0-4. 2 0 (2 H, m), 6. 

8 6(1H, d. 7=8.0 Hz), 7 . 4 8-7 . 7 0 (2 H, m), 7.7 6(1H, d, 7=8. 
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0 Hz) , 8 . 1 2 - 8 . 2 4 ( 2 H. m) . 

IR (KBr) 2210, 1566. 1514, 1327 cm"^ 

v'X-4- [4- (t Ha=^>';>^g^;i/) -2-^^;nfDU>^>-i— f;!^] -i . 

5 -«^-7hnhU;P (1 2 0 mg) , * /f.N-i^^'3^)V-^)lAT5.\^ (3.0 mL) \Z 

mm> yiam^t-^ hv^Aieo %m^. s 5 mg) ^^ux^m^. mmmLt^o 
^zj^hy^^ji (0. 2 DiL) ^ia^fcWi. mmrfiz-vi dmr^mwi^tc. Kjt^m^ 

rcm^^i^^J:tiy}V:ti^Ai7n'^hif7y^--cmmv. ->x-4- [4- (ptb 
10 =^^>'^5^;v)-2-^5^;i/tfaUi?>-i — r;H- l-:^:7^n^u;^(7 s mg) 

^H-NMR (2 0 0 MHz. CDCl 3) 6 : 1. 3 6 (3 H. d. /=6. 2 Hz), 1. 6 0-1. 
82(lH,m). 2. 44-2. 7 6 (2 H. m), 3. 4 4-3. 7 8 (3 H. m). 3.56(3 

H, s) . 4 . 0. 1 ( 1 H, t, /= 8 . 8 Hz) , 4 . 1 0 -4 . 3 4 (1 H, m) , 7 . 0 1 ( 1 H. 
15 d, 7=8. 4 Hz), 7. 6 0-7. 8 6 (2 H, m), 7 . 9 4 (IH, d, 7=8 . 0 Hz), 8.2 
8-8.4 2 (2 H, m). 

IR (KBr) 2210, 1567, 151 4. 1330 cm"^ 

mmm 5 5 5 5 (Dmm 

hy>7.-4- [4- (t Hp^>'^9^Jl') - 2-^5^;i/t!nU5?>- 1— r;i'] 
20 -l-i-yh=.hV)V (12 9 mg) ^ N,lf--;^:>^9-)V:^)VAT5. \^ (3.0 ml) 
\zmm. yi^m^t± h U (6 O 3 2 mg) ^^M-^Jb;^, 1 Nfii^^^Lfe. 

■ ^^ity^^jv (0. 2 ml) ^mxTcm. ^MTfizxi Bmrnrnwi'Tc. Kmm^ 
tzmm^ =y ^)t!^')vts =yL.pu^hif^y^ -xmm h ^ >x - 4 - [ 4 - (^ 

25 h^i^^=f-}V) -2-^5^;HfnUi?>-l f;i/] -l-iry\^~Y\))\,{\o 
0 mg) <£#fc (^b-g-i^ 5 5). - 

^H-NMR (2 0 0 MHz, CDCl 3) 6 : 1. 1 2 (3 H, d, 7=5. 8 Hz), 1. 8 0-1. 
9 7(1H, m), 2. 0 8-2. 2 2 (1 H, m), 2 . 5 5-2 . 7 5 (1 H, m), 3.0 3- 
3. 4 0 (3 H, m), 3. 2 9 (3 H. s), 4. 0 0-4. 2 0 (2 H, m), 6.8 6(1 H, d. 
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/=8. 6 Hz), 7.4 2-7. 6 4(2 H, m). 7.7 7(1 H, d, 7=8. 0 Hz), 8.12 
-8. 2 4 (2 H, m). 

IR (KBr) 2211. 1566, 1515, 1332 cm"^ 

mmm 5 e ut^m 5 e omm) 

5 4-y)V:tu-i-i-yh:=.h^J)V (2 0 0 mg) , 3- (t FD^->^5^;i^) - 
3-^^;i/t!^U>'> (3 0 1 mg) . ^m:^U'^A (3 2 2 mg) . i^y^'^)V7.)V 
(2.5 mL) <7)ig-&tfSrl 0 0X;T31^Kit#l/fco ^mzH^m^^RJt-'^ 

nfcS?t<£>'U*y;i':^^A^DVbi^^7^--Ci^»ib^ 4-[ (3-tHn:^^ 
10 v';?^^^;!/) -3-^5^;^-l-fcr^U5^::l;^]-l-:^:7h-hU;^ (2 6 4 mg) 
(^b^^5 6) , 

^H-NMR (3 0 0 MHz, CDCl 3) <5 : 1 . 1 3 ( 3 H, s) , 1 . 4 0-1. 4 8 ( 1 H, m), 
1.63-2.04 (4 H, m), 2.86-3.20 (4 H, m), 3.63-3.76 (2 
H, m), 7.0 3 (1 H. d, /=8. 1 Hz), 7. 5 4-7. 6 7 (2 H, m), 7.8 1 (1 
15 H, d, 7=8. 1 Hz), 8.17-8.22 (2 H. m). 
IR (KBr) 2 2 1 6, 1 5 7 2 cm"^ 

ms&m 5 7 iit^m s 7 omm) 

:^miti- h U i^^A ( 6 0 %m^> 3 4 mg) J\f. N-i^;^'^)V^JV 

(1.0 mL) 4-[ (3-t Hn4^$^^5^;P) -3-;^^)\^ 

20 - 1 -fefAU>^^;H- 1 -::^:7 hnhU;Kl 0 0 mg)^i)P;l, 1 O^Mi^bfe. 
a'^'ft;^^^^-;!/ (6 6 ui) ^m^tcm. 4 0^it#b:t. K^&«iti*7Ktcii#\ 

y)i:fyyi^^a'^hi^^y^—'^^my. 4-[ (3 h^e^^5^;i/) -3-p< 

5^;i/-l-fc!^U>^n;i/]-l-^7bnhU;Kl 0 0 ing)Sr#fe(^b'8-<^5 7), 
25 ^H-NMR (3 0 0 MHz, CDCl 3) 5 : 1 . 1 4 (3 H, s). 1 . 3 7-1.4 5 (1 H, m), 

1.6 2-1.7 0 (1 H, m), 1.84-1.94 (2 H, m), 2.7 8-2.8 2 (1 
H, m), 3. 0 4-3. 14 (3 H, m), 3.3 1 (1 H, d, 7=9. 0 Hz), 3.3 7 (3 
H, s), 3.4 8 (1 H, d, 7=9. 0 Hz). 7.0 2 (1 H. d. 7=7. 8 Hz). 7.5 

7 (1 H. ddd, 7=8. 4, 6.9 and 1. 5 Hz), 7.6 4 (1 H. ddd, 7=8. 4, 6. 



i 
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9 and 1. 5 Hz), 7.8 0 (1 H, d, /=?. 8 Hz). 8. 1 6-8. 1.9 (1 H, m), 

8.21-8.24 (1 H, m). 

IR (KBr) 2934, 2216, 1574 cm"^ 

mmm 5 8 ('fb^«^ 5 8 <Dmm) 

.5 4-7;U:tD-l— ^:7h~ hU;Kl 5 0 ing)> 3, S-i^p^^JPbf^Ui^Xl 
9 8 mg) , (3 6 2 mg) . i^:^^)V7.)lyi^^>' ]^ (2.0 mL) (DM 

^m^i 0 ot:T3iit^M^bfc. •m.mzii^mikK}^sm^yi^\z.^^. @mx5^;i/T 
h.^u^vif'py^—'i^mm.i^. 4- (3, 5-i^p^^;u- 1 -tf^u>^-;w - 

10 l-±yV:=.h^)}V (2 2 3 mg) ^%fc iVc^m^^) o 

^H-NMR (3 0 0 MHz. CDCl 3) d : 0 . 7 2-0. 8 4 (1 H, m), 0.9 5 (6 H, d, 
7=6. 6 Hz), 1.91-2.12 (3 H, m), 2.32 (2 H, t, /= 1 1 . 4 Hz), 3. 
3 9-3.44 ( 2 H, m) , 6.98 ( 1 H, d. /= 7 . 8 Hz) . 7.55 ( 1 H, ddd, /= 
8.4, 6.6 and 1 . 5 Hz), 7. 6 3 ' (1 H, ddd, 7=8. 4, 6.6 and 1 . 5 Hz). 

15 7.80 (IH. d, 7=7.8 Hz). 8.11-8.14 (IH, m). 8.16-8.19 (1 
H, m). 

IR (KBr) 2953, 2216, 1574 cm"^ 

mmm 5 9 iit^m 5 9 <Dmm) 

tfaUv'^ (16 jtiL) , B^mA^i?e7A (1.9 mg) , rac-2, 2 ' - HX (i^ 
20 :73:n;Usi>X7w'y) - i, i ' -l^.:^:75^;^ (i 5 mg) > i-h^J^A t-^h=¥ 

v-F (2 2 mg) , h;i/X> (1.5 mL) <DU'^m\Z 4 - z^T y - 5 , 6,7,8 -5^ 
h^\i]^U- l-^y^U=i)lh^)y)V:tU;<^>X)V^i — h (5 0 mg) th 

;i/x> (0.5 mL) (DB-^^^s o^Ts o^-^M^rco 1 mmmw^Mm.iznn 

25 mmi^^yV:fjy)V:^yM,i7u^hi^yy-c--V^mv. .4- (l-t!nu>?x;W 
-5, 6. 7,8-y^h^\i\^U-l-^y^U>:^)V:^=.hV)V (1 2 mg) <£#fc 
(it-^^S 9) . 

^H-NMR (3 0 0 MHz, CDCl 3) 6 : 1.66-1.75 (2 H. m). 1.78-1.8 
7 (2H, m). 1.9 2-1.9 6 (4 H. m), 2.6 1 (2 H, t. 7=6.6 Hz). 2. 
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■ 9 5 (2 H, t, 7=6. 6 Hz), 3. 2 5-3.2 9 (4 H. m), 6.6 5 (1 H, d, /= 
8.4 Hz). 7.3 3 (1 H, d, /=8.4Hz). 
IR (KBr) 2938, 2209, 1588 cm"^ 

mmm e o m^m e o omM) 

5 tf^Uv'V (3 9 111) ^ mW^^i^OA (3.7 mg) , rac-2, 2 ' - t!X (i^ 
yx.:i)V^7.y^ y) -1,1' -H:^:7^;i/ (3 3 mg) , i-h^)^A i-^h=^ 

S^H (4 4 mg) . h;i/X> (3. 0 mL) <Dii-a-t»(::4 -~>Ty - 5 , 6, 7. 8-7^ 

h^t Hn- i-:^:7:$'l/n;i/hU >';1/^o^^>x;1'2Jn:J — h (100 mg) <h 

h)VX.> (1.0 mL) Otg-g-^jSr 8 0t:T5 0 5J''T?Jn^fc<. 2 ^^itJ^^mi-J^' 

r^nWi^^y U ^A^^n-^h^f^^^ --efflMb, 4 - (1 - tf ^ U -y^-M 

-5,6.7.8-xb^tFa-l --^yd^ U>:f3)V^- hV}V (5.0 mg) 

({b-&«^6 0). c 

iR-NMR (3 0 0 MHz, CDCl 3) <5 : 1.56-1.63 (2 H, m), 1.67-1.7 
15 7 (6H, m), 1.8 1-1.8 9 (2 H, m), 2.6 7 (2 H, t, 7=6.0 Hz), 2. 
8 4-2. 8 7 (4H. m), 2.9 6 (2 H, t, 7=6. 0 Hz), 6.8 3 (1 H, d, 7= 
8.4 Hz), 7:41 (IH, d, 7=8.4 Hz). 
IR (KBr) 2 9 3 4, 2 2 2 0, 1 5 8 7 cm"^ 

mnmei at^mei. 6 2(DmM) 

20 4- (3-:t^y-l-HnU>?^;i/) - 1 bnhU;P (1 5 9 mg) , k 
HD^v;VT5>±iMit (7 0. 1 mg) . B^^rM-U'^A (99.4 mg) , X.^ ^ 
—JV (4.0 mL) > * (2.0 mL) ©ig-g-i^&MT 1 . 5B#^mJ^b;^. ^KfStJ 

25 S75:S4- [3- (bHD=^W5y) -l-tToUi^x;!.] -l-::h:7hxbU 
71/(7 6,5 mg) (>fb'&t»6 1) :fe<fctJ?R f 4 - [3- (bHa^^i/ 

-f 5/) - l-t!DU>^x;U] -l-:?-7hXhU;K2 0. 4 mg) «t;'&'l56 2) 

it^m 6 1 
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^H-NMR (3 0 0 MHz. CDCl 3) 6 : 2. 9 4 (2 H. t, 7=6. 9 Hz), 3.5 7 (2 

H, t, 7=6. 9 Hz), 4. 0 3 (2 H, s). 7. 0 0 (1 H. d. 7=8. 1 Hz), 7. 3 

7 (1 H, br.s), 7.5 8 (1 H, ddd, 7=8. 4, 6. 9 and 1 . 5 Hz), 7.6 7 (1 

H, ddd, 7=8. 4, 6. 9 and 1.5 Hz), 7.8 2 (1 H, d, 7=8. 1 Hz), 8. 1 

7-8. 2 3 (2 H, m). 

IR (KBr) 2 2 1 6 . 1 5 7 2 cm-^ 

it^m 6 2 

iR-NMR (3 0 0 MHz. CDCl 3) 5 : 2. 8 6-2. 9 0 (2 H, m), 3.5 7 (2 H. t, 
7=6. 9 Hz), 4.2 2 (2 H, s), 7.0 1 (1 H,. d, 7=8. 1 Hz), 7.2 3 (1 
H, br.s), 7.5 8 (1 H, ddd, 7=8. 4, 6.9 and 1. 5 Hz). 7.6 7 (1 H, ddd, 
7=8. 4, 6.9 and 1.5 Hz), 7. 8 2 (1 H, d, 7=8. 1 Hz), 8.17-8.2 
3 (2 H, in). 

IR (KBr) 2 2 1 5,1 5 7 2 cm"^ 

mmm a 2 m^m e 3 omt^) 

HPU5^> (3 1 ul) . mW^^>^OA (3. 5 mg) . rac-2, 2 ' -t*X (v? 

:7a::r;l//j^y;:7^ /) - 1, i ' -\di-y^)V (2 9 mg) , -^hVOA t-fh^ 

(4 2 mg) , hJVJ:> (1.5 mL) OW^^^lZ? -z^T y - 2 , 2 
-2,3 ->?t l^D- 1 -^>Vy^>-4-'iJVhVy)V:tU>t.^>y^}l^:^i — 

h (1 0.0 mg) <hh;i/x> (0. 8 bl) (dw^^^s o'ct3 o^-vm^tco 1. 

2-i^^^)U-4- (1 -traUv^r:;!/) -2. 3-i^fc Fn- 1 -^>Vy^> 



-7 -tl)V^=ihV)V (3 0 mg) ^ntci (fb-^i^es) „ 

1 H-NMR ( 3 0 0 MHz, CDCl 3) 0:1.49 (6 H, s), 1.9 3-1.9 8 (4 H, m), 
3.2 7 (2 H, s), 3.4 5-3.4 9 (4 H, m), 6.0 3 (1 H, d, 7=8. 7 Hz), 
7.13 (1 H, d, 7=8 ■ 7 Hz). 
IR (KBr) 2 2 0 1 , 1 6 1 3 cm-^ 

mmm e 3 e 4 omj^) 

4-i^Ty-l-'^y^)V^a>m (7 6 0 mg) , hVyJV:ta:A^>xjlTiK>m 
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2-:^^)V-Z-:t^V z^i7 ti^>^-\-:XL>-\-'i )V (9 4 0 mg) :&.U'T-h'y=¥7.h^J 
7xr:;l/5jN7.>'-<> (9 0 mg) ^z^-t'^1)-> (2 4 mL) mS2 N-mMi-h^J^ 

5 m<^tircmm^>'Vtiy)V:fy^Ai7u-^hif^y-(-'^mv. 4-(2-p^5^;w 
.3-::r=^^y>'i7D^>^7-i-x>-i-f ;^)-l-:^:7 hnhu;u (622 mg) ^# 

mp 1 6 3 - 1 6 bt:. 

^ H-NMR (2 0 0 MHz, CDCl 3) 6 : 1 . 5 9 ( 3 H, dd, /= 1 . 8 Hz and 2 . 2 Hz) , 
10 2.65-2.75 (2 H, m), 2.90-3.01 (2H, m). 7.4 0 (IH, d. /= 
7.4 Hz), 7.6 0-7.9 5 (3 H. m). 7.9 9 (1 H. d, /=7. 4 Hz), 8. 
30-8.40 (IH, m). 
IR (KBr) 2223. 1689. 1644 cm"^ 
Anal. Calcd. for 

15 C lyH igNO-O.l H,0 : C. 8 1.97; H, 5.33; N. 5. 62. 



2 5 mg) ^p^9^;PT;i/n-;K5 mL) \zmm. 7K^{b{a-5^:^h U (5 0 mg) 

20 ^tu^mmrfizi 5^mmwvfto ^mm\z7K^m€. s^mx9^;i/-ettmbfco m 
^y^-x-mmi^. 4-(3-h HD^v-2-^5=-;i'->^a^>i5'-i-x>-i— r 

;^)-l-:^:7 hnhu;i/ (6 3 mg) ^m^. iit^mes)', 

mp 113-11 4*0. 
25 ^ H-NMR (2 0 0 MHz, CDCI 3) 6 : 1.53-1.6 5 (3 H, m). 1.8 0-2.0 
5 (2H. m), 2.45-2.98 (3 H, m), 4.85-5.05 (IH. m), 7.3 

3 (1 H, d, 7=7. 6 Hz), 7.55-7.76 (2 H. m), 7.85-7.96 (2 
H. m), 8. 2 2-8. '3 5 (1 H, m). 

IR (KBr) 3 5 0 5, 2 2 2 2 cm"^ 



Found :C, 81.99; H, 5.33; 



N, 5.49. 
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Anal. Calcd. for C 17H igNO : C, 8 1.90; H, 6.06; N, 5. 62. 



5 ;W (5 0 mg) <&^,^>'p<5^;Wl/ATS K (2 mL) \zmM. ^K^^TlCltJ^Ufe, 
^Vi-T?, 7K^{t;:M- U (60%?fti4, 15 mg) <£lJP^, $e>{cMl?0.5Bt 
^mi^Ufc. tJViT?, J:^'fbp^5^;i/ ( 0. 1 mL )>^rttl;^fcm> ^MTlCl 6B^^' 

10 -(3 h^r>'-2-;>^5^;Vv'^ D^^:^'- 1 -X>- 1 -'f ;W- 1 h U ;K 1 

9 mg) (-fb-g-i^e 6) . 

^H-NMR (2 0 0 MHz, CDCl 3) 5 : 1 . 5 0 - 1 - 6 0 ( 3 H, s), 1.19-2. 

10 (IH, m). 2. 30-2. 50(2 H, m), 3.46(3H, m). 4. 4,0-4. 
6 0 (1 H, m), 7. 3 2 ( 1 H, d, /= 7 . 2 Hz) , 7 . 5 0 - 7 . 8 0 (2 H. m), 

15 7. 9 0 (2 H, d, 7=7. 2 Hz), 8.20-8.35 (IH, m). 
IR (KBr) 2 2 2 2 , 1 1 0 2 cm"^ 

mmrnQQ (^b-^^^e 7oi8ii) 

4- [4- (t HP^r->P^^;W - l-t!^U>fx;i/] -l-:^7^nhU;^ (8 
0 mg) iL N, N-i^^9-)VTt^)VAT^ K (1 . 0 mL) <DU'^m\zyi^^^'^ hV^2^(6 
20 0%ffl&14> 2 8 mg)^SM-riDAfco 2 0^it#^> a^^^bp^^;!^ (6 0 itl) ^ 

4- [4- h:^>'p^5^;i') -l-tf^Ui^x;!^] - l-:h7hxhU;K7 
9 mg) ('fb'&i^e 7) . 

25 mp 9 6-9 7 "C. 

^H-NMR (3 0 0 MHz, CDCl 3) 6 : 1.61-1.70 (2 H. m), 1.78-1.9 
5 (3 H. m), 2.8 2 (2 H, td, 7=1 2. 0 and 2. 1 Hz), 3.3 7 (2 H, d, 
7=6. 0 Hz). 3.4 0 (3 H. s), 3. 5 1-3. 5 5 (2 H, m). 7.0 1 (1 H, d, 
. 7=8. 1 Hz), 7.5 6 (1 H, ddd, 7=8. 4, 6.6 and 1.5 Hz), 7.6 5 (1 



Found :C. 81.84; H, 6.25; 



N, 5.40. 
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H, ddd. 7=8. 4. 6.6 and 1.5 Hz), 7.8 2 (1 H, d, 7=8. 1 Hz), 8. 1 
7-8. 2 1 (2 H, m). 
IR (KBr) 2 2 1 3, 1 5 7 0 cm'^ 

Anal. Calcd. for CigHzoNzO: C. 7 7*. 1 1: H, 7.19: N. 9. 9 9. 
5 Found: C, 77.00; H, 7.11: N. 9.77. 

m&m 6 7 m^m e s oiaag) 

l_y^;yc;;V_5_thfp^->-5-^5^;W-2-tf'^U>'y> (9 5 mg) 
b^tHn:7^>(2.5 mL) ©ti-&tIlC>!K^fl::U5^^7AT;V5::^C7A (16 mg) 

^^mtftn;^, 7 5'C"r5i^ram#bfc, ^uizif^mm.^ tk (i e hd . 25% 
10 imittiv^j^mm (le md . 7jc (4 8 ni) ^m^-mx. mmm^vtco 

OXA^i^^^mm ibO%^7K 9 2 mg) . 4^mm (0.12 mL) , p^iS'/ 
(1.4 mL) (D^l'&tl&TKmilffl^TM'e 1 2^W^i^bfCo A'^S^-^A^ 

15 4-7;^:rp-l-:^:7^r. hu;i/ (5 0 mg) , (120 mg) , 5^ 

(1.0 mL) OM^i^^l 0 O-CTl^WmJ^L-feo MWZ}^ 

nmm^m^7i^\z.m€. @^mx^;i''cttmufc, 

bfeo #e.nfe^?S?&->'U:^?y;P*^Ai7n-7hif^7^--CJmsau. 4- (3- 
t Hn^>'- 3 -^^^JU- 1 -l^^U>'::i;W) - 1 --^"7 br.bUJl' (1 5 mg) 

20 =&#fc (Ib'&iiti 6 8 ) o 

.^H-NMR (3 0 0 MHz, CDCl 3) 6 : 1 . 3 3 (3 H. s), 1.4 9-1.5 9 (1 H, m), 
1.7 8-1.8 9 (2 H. m). 2.0 5-2.2 2 (1 H, m). 2.7 0-2.8 5 (2 
H, m), 3.0 2 (1 H, br.s), 3. 2 2-3. 2 6 (1 H, m). 3.4 0-3. 5 3 (1 
H, m), 7.0 5 (1 H, d,./=7. 8 Hz). 7. 6 0-7. 7 0 (2 H, m), 7.8 3 (1 

25 H, d, 7=7.8 Hz), 8.2 0-8.2 9 (2 H, m). 
IR (KBr) 2 2 1 6, 1 5 7 4 cm"^ 

mmm e s at^m e 9 omm) 

4_ (3_x5y- 1 -tfaUv'n;!/) - 1 h=ihV)V (i 2 0 mg) , b 

UX5^;i/T5> (0.2 2 mL) > N.N--J;^^}V-^}VA7^\^ (1-5 mL) (DU-^ 
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7/-l-±y^)V) -3-\fuVz^=^M )^^>7s)V-^>TS.]f (9 3 mg) & 
5 ntc (^b-&%6 9) . 
mp 1 2 8-1 2 9 "C. 

^H-NMR (3 0 0 MHz, CDCl 3) 6 : 2.0 5-2.16 (IH, m). 2.39-2.5 
0 (IH, m), 3.03 (3H, s), 3.47-3.5 7 (2 H, m), 3.74-3.84 
(2 H, m), 4. 1 7-4. 2 9 (1 H. m). 4. 8 0 (1 H. d, 7=7. 8 Hz), 6. 7 
10 8 (1 H, d, 7= 8 . 4 Hz) , 7.52 ( 1 H, ddd. 7= 8 . 4 , 6.9 and 1.2 Hz) . 
7.6 4 (1 H, ddd, 7=8. 4, 6.9 and 1.2 Hz), 7.7 5 (1 H, d, 7=8. 

4 Hz), 8.15-8.19 (2 H, m). 

IR (KBr) 2207, 1564, 1329. 1152 cffl-^ 

Anal. Calcd. for C 17N 3O 2S: C, 6 0. 9 3 ; H, 5. 4 3 : N, 13.3 2. 
15 Found: C, 60.98; H, 5.57; N, 13.15. 

mmm 6 9 wb-^j^ 7 0 omm.) 

4-y)V^u- 1 --^y hnhu;i' (1 0 0 mg) , 1, 2, 3, 4— xh^tiHn-i' 
u >( 1 5 0 mg) , mst:^ U C'A ( 1 6 1 mg) , i?^g^;VX;U7jN^>' H (1 . 

5 mL) ©M^#f?£l 0 0*C-e3Npra^t*^bfc, ^Mlc:?^^mKJiS<fe?£7Klci^^. 

U*y;U;^7^A5'a-7hi^^:7^-TiitMb, 4- (3, 4-vt: b*D- 2 (1 H) 
— Cydtiy ij-;w) -l-^7h-bU;P (140 mg) «b-&%7 0) , 

^H-NMR (3 0 0 MHz, CDCl 3) d : 3. 1 5 (2 H, t, 7=6. 0 Hz), 3.5 5 (2 
H, t, 7=6. 0 Hz), 4. 3 9 (2 H, s), 7. 1 0-7. 14 (2 H, m), 7. 1 8- 
25 7 . 2 6 (3 H, m), 7 . 5 7 ( 1 H, ddd, 7= 8 . 1 , 6.9 and 1.2 Hz), 7.6 

6 (1 H. ddd, 7=8. 1, 6.9 and 1.2 Hz), 7. 8 4 (1 H, d, 7=7. 8 Hz), 
8. 2 0-8. 2 4 (2 H. m). 

IR (KBr) 2 2 1 6. 1 5 7 2 cm"^ 



• 
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4- [3- (t Ho^'>p<.5^ji/) - i-fc!^us^n;U] -l-:^7hnhUJ^ (i 
2 0 mg) , ^9^;i/X;i^5f?—;i'*;W\*$>m /(?/•/ do 6 mg) . hU^a: 
> (1 4 2 mg) > tr-h'7\i\^tiyy> (2.0 mL) CD^-g-i^dT 
.Vi?:ti)l^-^>WtPx.^}V i4 0%h)Vx.>mn. 0.2 5 mL) ^OX^-VMXIto 1. 

MU, [[1- (4-->Ty- 1 -:h:75^;p) -3-tr^U>'n;W 
g^;i/7.;i/5}^r:;i/) ;^j;i/;\*^>^ terf:r^}V (i 9 5 mg) (^b^«^7 i) » 

mp 1 3 9-1 4 0 "C. 

^H-NMR (3 0 0 MHz. CDCl 3) <5 : 1 . 2 0-1. 3 6 (1 H. m), 1.5 1 (9 H, s). 

10 1.87-1.98 (3 H, m), 2.30-2.42 (IH, m), 2.59 (IH,. t. /= 
10.8 Hz), 2.7 7-2.84 (1 H, m). 3.28 (3 H, s), 3.39-3.50 
(2 H, m), 3.6 0-3. 7 5 (2 H, m), 7.0 0 (1 H, d, /=7. 8 Hz), 7 . 5 
5 (1 H, ddd, /= 8 . 4 . 6.9 and 1 . 5 Hz) , 7.63 ( 1 H, ddd, /= 8 . 4 , 6 . 
9 and 1. 5 Hz), 7.8 1 (1 H, d. /= 7 . 8 Hz), 8.10-8.19 (2 H, m). 

15 IR (KBr) 2215, 1726, 1 3 5 2 cm"! 

Anal. Calcd. for C 23H 29N 3O 4S: C, 6 2. 2 8; H, 6. 5 9; N, 9.4 7. 



20 )V) iJ)Vn^>m. tert':f^)V (12 7 mg, h U :7;i/:tnl^m (0.4 mL) . -Jir 
uu^^y (1.0 mL) (D^i-g-i^SrMTi. SBtFBiitJ^b;^. Kmm^i^:i^^)V 

- [[1- {A-l^r J -i-'^y'^M :^'f-)V] 
;^7J^>T5 K (8 6 mg) (fb^i^7 2) o 

25 ^ H-NMR (3 0 0 MHz. CDCl 3) <5 : 1.18-1.35 (IH. m). 1.83-2.0 
4 (3H. m), 2.09-2.21 (IH. m). 2.64 (IH. t. /=10.2Hz), 2. 
81-2.88 (IH. m), 2.95 (3H, s), 3.10-3.24 (2H, m), 3.3 
5-3. 3 9 (1 H, m). 3. 4 4-3. 5 2 (1 H, m), 4.4 5 (1 H, t, 7=6. 6 Hz), 
J. 0 1 (1 H, d. /=7.8 Hz), 7.5 7 (1 H, ddd, 7=8.4, 6.9 and 1. 



Found: C, 62.06; H, 6.50: N, 9.33. 
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5 Hz), 7.6 5 (1 H, ddd, /=8. 4, 6. 9 and 1 . 5 Hz), 7.8 1 (1 H, d, 
/=7. 8 Hz). 8. 1 0-8. 13 (1 H, m), 8. 1 7-8. 19 (1 H, m). IR (KBr) 
2215, 1572, 1316, 1154 cm'^ , 

. mmm 1 2 iw^^m 7 3 <DWk^ 
5 7->'Ty-i-^>^/5^x>-4— r;^^U7;^:tD;<^>x;^5i^:^-^(l 5 

0 mg) .i:tf^U>^> (0.45 ml) (DU^m-^'^mCTi mf^W^X^tz.. SJStl^ 

5Ai'D*7h^^7^--C3WMU, 4- (i-e^Ui^x;w) -1-^>V5^:^:7 
x>-7-*;U3j^— bU;i/ (3 5 mg) (^t'^mi 3) . 

10 mp 9 9-1 0 0 t;. 

^H-NMR (3 0 0 MHz. CDCl 3) 6 : 1.63-1.71 (2 H, m), 1.7 7-1. 8 
4 (4 H. m). 3.2 0-3. 2 4 (4 H. m), 6.8 3 (1 H, d, 7=8. 1 Hz). 7. 
4 0 (1 H, d. 7=5. 4 Hz), 7.4 8 (1 H, d, 7=5. 4 Hz), 7.5 9 (1 H, d, 
7=8. 1 Hz). 

15 IR (KBr) 2938, 2213, 1568 cm"^ 

yl/?ay. Caicd. for C 14H 14N2S: C, 69.39; H, 5.82; N, 11.56. 

Found: C. 69.27; H, 5.71; N, 11.40. 

mmm 7 3 (^b-a-^ 7 4 osjit) 

A-y)V^u- 1 --^y hnhU;!/ (100 mg) ^ -^n^J^S H (l 5 O mg) , 
20 j^S?;^7'J'^7A (16 1 mg) , -J^^)V7.)Vi^^Z^\^ (1.5 mL) (DU-^^^l 0 

mmm^n^-^^^^^ ^^^^ m^\^f^o '^ibnfcmt^=^')t!y)\^tjyh.^u-^h 
■ ifyy^-xnnv. 1- u-'yT^-i-i-y^JV) -3-}d^vz^>ij)i^^ 

>mT5h* (14 0 mg) (^t^mi 4) « 

25 mp 1 8 7-1 8 8 "C. 

^H-NMR (3 0 0 MHz, MSO-d g) 5 : 1. 5 1-1. 6 4 (1 H, m), 1.7 6-1. 
87 (2H, m). 1.96-2.02 (IH, m), 2.65-2.81 (2H. m), 2.9 
0 (1 H, t, 7=1 1 . 1 Hz). 3. 3 8-3. 4 8 (2 H. m), 6.9 0 (1 H. br.s), 
7.17 ( 1 H, d, 7= 8 . 4 Hz) , 7.40 ( 1 H, br. s) , 7.68 ( 1 H, ddd. 7= 



• # 
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8.1, 6.6 and 1. 2 Hz). 7.7 6 (1 H, ddd, /=8 . 1 , 6 . 6 and 1 . 2 Hz), 
8.0 2-8.0 7 (IH, m), 8.15-8.17 (1 H, m). 
IR (KBr) 3422, 2216, 1661 cm"^ 
Aaal. Calcd. for 

5 C lyH 17N 3O • 0. 1 H 2O: C, 7 2.6 3; H, 6 . 1 7 ; N. 14.9 5. 

Found: C, 72.56; H, 6.16; N, 14.64. 

mrnm 1 4 7 5 (Dwrn 

1 , 2 -^^^-J-r^W^m. (3 0 0 mg) , 2 - tert ':f =3^)^-1 -z^JL^ 

)VT^y-i. s-i^^g^;!/-;^— bHD - 1, 3. 2-i^Tif3j^x:7:tU> (jJ^u 

10 X5^1/>fiit> ^2.2 mmol/g) (1.2 0 g) , ^^UU:f>^> (6.0 mL) <D 

^m:^^)OA (3 3 6 mg) , (3.0 mL) (DU'^'^^ 10 

'^hi^^y^--vmmLy. 4- (i, 2-:;r^^^-y->^:^>-2— i-jw -i-:^:7h 

ZlhU;P (3 4 mg) ('fb'&<^7 5) , 

mp 111-112 "C. 

^H-NMR (3 0 0 MHz, CDCl 3) 5 : 1.7 7-1. 8 5 (2 H, m). 2. 0 3-2. 1 
20 0 (2 H, m), 3.3 2-3.3 6 (2 H. m). 4.2 8 (2 H, t, 7=5.4 Hz), 7. 
4 4 (1 H, d, 7= 7 . 8 Hz) , 7.57 ( 1 H, ddd, 7= 8 . 4 , 6.9 and 1 . 5 Hz) , 
7.6 5 (1 H, ddd, 7=8.4, 6 . 9 and 1.5 Hz), 7.8 6 ( 1 H, d. 7=7. 
8 Hz), 8.09-8.12 (1 H, m), 8.1 7-8. 20 (1 H. m). 
IR (KBr) 2 2 2 0, 1 5 7 6 cm"^ 
25 Anal. Calcd. for 

C i5Hi4N20 • 0. 2 HgO: C, 7 4. 4 8 ; H, 6 . 0 0 ; N, 11.58. 

Found: C, 7 4.69; H, 5.87; N, 11.45. 

mmm 1 5 (ib^#; 7 6 omit) 

4-7;i/^p- 1 -^>y5^^:7a:>- 7 -;^j;i/7i?nhu;i^ (3 4 9 mg) , 2- 
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^^;i/tfDUv?> (2 5 2 mg) , mmtl^J^I^ (5 4 4 mg) > -J^^^JVT.JV'i^^ 
i/H (4.0 mL) om^m^l 0 O'C'^lNprMJ^bfc. ^iaiC^^^^SJiS^^Sr* 

^^=£>-U;^j'?r>:^j^Ai?nThi^^:7^-T?)itmb, 4- (2 i - 1! 

5 dUv'— -l-0'/^:ty3^>-7-iJ)V^=-h^JJV (4 6 6 mg) 
('fb'&il^? 6) o 

^ H-NMR (3 0 0 MHz, CDCl 3) d : 1.26 ( 3 H, d. /= 6 . 0 Hz) , 1.70-1. 
8 1 (1 H, m). 1.8 6-2. 3 0 (3 H. m), 3. 64-3. 7 1 (1 H, m), 3. 8 
6-3. 9 4 (1 H, m), 4. 1 4-4. 2 3 (1 H, m), 6. 5 0 (1 H, d. 7=8. 4 Hz), 
10 7. 3 3 (1 H, d. 7=6. 0 Hz), 7.4 9 (1 H, d, 7=8. 4 Hz), 7.6 3 (1 
H, d, 7= 6 . 0 Hz) . 
IR (KBr) 2 2 0 5. 1 5 6 6 cm"^ 

4-y)\,^U-l-i-yh=^h^))V (2 0 0 mg) . (4-p«>5^;^- 4-lf^U 
15 n;i/) (2 4 2 mg) , ^m^U^^A (3 3 2 mg) , 

(3. 0 mL) (DW^m^io 0 t:T 3i^rait*^bfe. Mmz^Mm&i^-m^7i(. 
mm^-yv^y)Vio_^j^i7n'^h^^y^-'^^nv. 4- [4- (tna^^i/p^ 

^;^) -4-^5^;v- i-tf'^Ui^:::;!'] - 1 -:^:7 hnb U;V (2 5 6 mg) & 
20 #/^c (^l^-a-tl 7 7). 
mp 136-137 X:. 

^ H-NMR (3 0 0 MHz, CDCl 3) 6 : 1.10 ( 3 H, s) , 1.48 (1 H. t. 7= 6 . 
0 Hz). 1.5 5-1.6 1 (2 H, m), 1.9 0 (2 H, ddd. 7=1 3. 2. 10.2 and 
4. 2 Hz), 3.0 4-3.12 (2 H. m), 3.2 4-3.3 1 (2 H. m), 3.5 3 (2 
25 H, d, 7=6. 0 Hz). 7.0 4 (1 H. d, 7=8. 1 Hz). 7. 5 7 (1 H, ddd, 7=8. 
1, 6.9 and 1.5 Hz). 7. 6 5 (1 H. ddd, 7=8. 1, 6.9 and 1.5 Hz). 
7.8 3 (1 H, d, 7=8.1 Hz), 8.15-8.2 1 (2 H, m). 
IR (KBr) 2 2 1 6. 1 5 7 4 cm'^ 

AnaJ. Calcd. for CisHgoNgO: C, 7 7 . 1 1 : H, 7 . 1 9 ; N, 9. 9 9. 



wo 2004/016576 



168 



PCT/JP2003/010228 



Found: C, 76.88; H. 7.12; N, 9.72. 

mmm 7 7 at^^ 7 a omm) 

4-y)l:tn-l-i-yh-\>UJV(.l 0 0 mg) , 4 - tf^U v^VX^S^y-jK l 
5 1 mg) , mk:^V^J^ (16 1 mg) . H (1.5 inL) (DM 

5 ^t/^ 1 0 o-CT 3 mmmwh-Tzo mwz}^m^Kjt^m^7K\zm^\ mmj^^^jix- 

A^u-^hifyy^—xmmv. 4- [4- (2-1:: Hn^v'X?^;!/) -i-tf^ 
US^n;i/] -l-i-y h^^hVJV (14 9 mg) ('fb-&%7 8) . 

mp 128-129 "C. 

10 ^H-NMR (3 0 0 MHz. CDCl 3) 6 : 1.3 0 (1 H, t. /=5. 1 Hz), 1. 5 9-1. 

7 3 (5 H, m). 1.9 0-1.94 (2 H, m). 2.7 8-2.8 6 (2 H. m), 3.4 

9-3. 5 3 (2H. m), 3. 7 7-3. 8 3 (2 H. m), 7.0 1 (1 H. d. 7=8. 1 Hz). 

7.56 ( 1 H. ddd, /= 8 . 4. 6 . 9 and 1 . 5 Hz), 7.65 ( 1 H. ddd, /= 8 . 

4, 6. 9 and 1. 5 Hz). 7.8 2 (1 H. d. 7=8. 1 Hz), 8. 1 4-8. 2 0 (2 
15 H, m). 

IR (KBr) 2 9 2 4, 2 2 1 6, 1 5 7 2 cm-i • 

yii/a/. Calcd. for C 18H20N2O: C, 77.11; H, 7.19; N, 9.99. 

Found: C, 76.89; H, 7.03; N. 9.7,1 

^mm 7 8 i^^m 7 9 ©isit) ' 

20 4- [4- (2-kHD^->X5^;i/) -l-fc?^U>^— ;P] - l—^yh-hVJU 
(8 0 mg) tN.N-i^^^}V:^JlAT5.}i (1.0 mL) (Dm^mzyKmit-^ h V 
(6 0%|fttt, 3 4. 1 mg) .^MlrJa^, 2 O^mt^Vfcio ^^it;^^)V (6 
6 u\) ^lMXtz'^. 4 0 6^m.WVfco KJ^sm^7K\zm€. @^^X5^;HriS£iS U 

25 -^hi^-^^-f-TifSMb. 4- [4- (2-^ h:^^5^X^;i') - 1 -tf^Uv'n;!/] 
-l-:^7hXhU;U (7 9 mg) ■(YH'g-%7 9) » 

mp 9 5-9 6 "C, 

^H-NMR (3 0 0 MHz. CDCl 3) 5 : 1 . 5 4-1. 6 9 (5 H. m), 1.8 8-1. 9 
2 (2H. m), 2.7 7-2.8 5 (2 H, m), 3.3 7 (3 H, s), 3.48-3.5 2 
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(4 H, m) , 7.00 ( 1 H, d, /= 7 . 8 Hz). 7.56 ( 1 H, ddd, /= 8 . 1 , 6 . 
9 and 1. 5 Hz). 7. 6 4 (1 H, ddd. 7=8. 1, 6.9 and 1,5 Hz), 7.8 
1 (1 H, d, 7=7. 8 Hz). 8. 1 4-8. 2 0 (2 H. m). 
IR (KBr) 2 2 1 6 , 1 5 7 4 cm-^ 
5 Aaal. Calcd. for C ^gH 22N 2O: C, .7 7. 5 2 ; H, 7. 5 3 ; N. 9.5 2. 

Found : C. 7 7 . 3 7 ; H. 7 . 3 1 ; N. 9.40. 

mmm 7 9 (fb-s-ti s 0 oMit) 

2- (1 -^>>';i/-4-t!^U>^:i;u) -2-yD/iy— ;u (7 9 0 mg) . 1 

• 0%n^-J^h,mm (5 0%-^7jC. 7 2 0 mg) , ^iS^y— (2 0 mL) (DU^^ 

b, p^iS'y-;i/T?5feitL.fc, «?S^Mi!tLTMfi@#: (4 8 5 mg) ^0 
^f: (1 5 1 mg) , 4-y)V:^u- 1 -±7b:::hU;W (10 0 mg) , m^ti^)^ 
A (1 6 1 mg) , (1.5 mL) (DU^m^l 0 0t:'Tr3^ 

-e«^L, 4- [4- (1 -fcHa=^r->-i-p<5^;i/X5^;i/) - i -t!^ijs^x;v] 
-i-:J-:7i>-hu;u (15 0 mg) (ft'&^so) . 

mp 1 3 3-1 3 4 "C. 

^H-NMR (3 0 0 MHz, CDCl 3) 5 :.l. 2 9 (6 H. s). 1 . 4 8- 1 . 5 9 (1 H. m), 
20 1.6 6-1.8 0 ( 2 H. m). 1.9 4-1.9 8 (2 H. m), 2.7 4-2.8 2 (2 
H, m), 3. 5 8-3. 6 2 (2 H. m). 7.0 0 (1 H, d, 7=8. 1 Hz), 7.5 6 (1 

H, ddd, 7= 8 . 4 , 6.9 and. 1 . 5 Hz) , 7.64 ( 1 H, ddd, 7= 8 . 4 , 6.9 and 

I. 5 Hz), 7.8 1 (1 H, d, 7=8. 1 Hz). 8.14-8.2 0 (2 H, m). 
IR (KBr) 2 2 1 6. 1 5 7 4 cm-^ ' ' 

25 v4/?a/. Calcd. for CigHzgNgO: C. 7 7.5 2; H. 7.53; N. 9.52. 

Found: C. 77.31; H, 7.28; N, 9.2 4. 

mmm 8 o {\t^m 8 1 . s 2 <Dmm) 

(2 J0-2-tfx;i/-l-h!nU$^>:«7;i/3}?>®? tert^^)V (7 0 mg) i:4Nm 
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hnhij;l' (5 0 mg) , ^^*U':7A (1 0 4 mg) . 

H (1. 0 mL) (DM-^m^io ox^i^sm^mwvitc ^mzif^m^kKj^-m^yiaiz 

- 1 -tfP'Ji^x;!/] - 1 -±:7 hxhU;!/ (3 6 mg) :^ih'^m<Dm. 
M^Mmmt2 4. 8 %e.e.-efeo;'c, 

(2 j)-2-t*n;V-l-t!PU>'>*;i/3i^>'@& /<?/•/ (l 8 5 mg) t4 N 

m-fbTK^-i^s^x^;!/ (1.0 ml) om-^'^^Mmrr^ i . 5 mmm.wvnio s;s<^ 
10 v'x5^;vx-7^;wTMaL/T^e®^4^*#feo 4 -7;^^a- 

l ^- (1 0 0 mg) , M^;^U^7A (2 4 2 mg) , i^;f^=^)V7s)V^ 

^-v-H (1.5 mL) om-^m^l 0 O-CTS^F^Mi^bfc, 

rcnmi^zyvti^)vt}^A^u-^h^^y^--vmmi^. 4- c (25) -2-if 

15 x;i/- 1 -tfau>?x;i/] - 1 hxhu;i/ (9 0 mg) :^^[:^m 
<Dmm^Mmmt2 2. 7%e.e.T?abofc. 

±«B4- [ (2 10 -2-lfx;i/trnij5^x;i/] -i-:h7hxhu;v (2 5 mg) 
i:±IB4- [ (2 5) -2-lfx;i/tfPU>^x;i'] - 1 —Ty h=^hV )V (7 0 mg) 
CHIRALPAKAS (5 0 X 5 0 0 mm) ^m^^X^t^^WzHV. 4- [ (2 

20 ^) -2-t:x;i/- i-trou-zx;!-] -i-:?-:7hxhu;i' (fl^-B-i^is 1) (4 

3 mg) *5cfct>'4- [(2 5) -2-b*x;V-l-t!DUv?x;i/] -l-::^:7hx 
hU;i' (it;'&tr8 2) (5 0 mg) ^mtzo 

it^m 8 1 

[a] D=-2 6 7. 0° (c=0. 2 9 5, MeOH) . 
25 ^H-NMR (3 0 0 MHz, CDCl 3) i5 : 1. 8 0-1 . 9 8 (2 H, m), 2.0 2-2.1 
0 (1 H. m), 2.2 7-2.3 5 (1 H, m), 3.3 7-3.4 3 (1 H. m), 4.0 5 
-4. 13 (1 H, m), 4. 3 2-4. 4 0 (1 H, m), 5.0 8 (1 H, dt, /= 1 0. 2 
and 1 . 2 Hz), 5 . 2 3 (1 H, dt. /= 1 7 . 1 and 1 . 2 Hz), 5 . 7 0 ( 1 H, ddd, 
7=1 7. 1. 10.2 and 7. 2 Hz), 6.7 8 (1 H, d. 7=8 . 4 Hz), 7.4 6 (1 
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H, ddd, /=8 . 4, 6.9 and 1 . 2 Hz), 7.59 ( 1 H, ddd, /=8 . 4. 6.9 and 

I. 2 Hz), 7.7 1 (1 H, d, 7=8. 4 Hz). 8. 1 3-8. 16 (1 H, m), 8. 2 
1-8.2 4 (1 H, m). 

IR (KBr) 2 2 0 9, 1 5 6 6 cm"^ 
5 ^b^t) 8 2 

[a]D=+2 6 7.9° (c=0. 3 4 5, MeOH) . 

^H-NMR (3 0 0 MHz, CDCl 3) 6 : 1.80-1.98 (2 H, m), 2.02-2.1 
0 (IH, m), 2.2 7-2.3 5 (1 H, m), 3.3 7-3.4 3 (1 H, m), 4.0 5 
-4. 1 3 (1 H, m), 4. 3 2-4. 4 0 (1 H. m), 5.0 8 (1 H, dt, /=1 0. 2 
10 and 1. 2 Hz), 5.2 3 ( 1 H, dt, /= 1 7 . 1 and 1 . 2 Hz), 5. 7 0 (1 H, ddd, 
7=1 7.1, 10.2 and 7. 2 Hz), 6.7 8 (1 H, d, 7=8. 4 Hz), 7.4 6 (1 

H, ddd, 7=8. 4, 6.9 and 1. 2 Hz), 7.5 9 (1 H, ddd, 7=8. 4, 6.9 and 

I. 2 Hz), 7.7 1 (1 H, d, 7=8. 4 Hz), 8. 1 3-8. 16(1 H, m). 8. 2 
1-8. 2 4 (1 H, m). 

15 IR (KBr) 2 2 0 9. 1 5 6 6 cm"^ 

(2 i)-2-x^;u- i-t!DU>?>*;i/3i?>^ tert':r^)v (70 mg) t4 Nti 
i^im-mk:iL^)v (1.0 ml) (ou^m^^mn^i. s^pgsgj^ufe, K^m^ 

20 -:h:7hxbU;P (5 0 mg) , ^m;^7U'>A (10 4 mg) , 

H (1. 0 mL) (DU^^^^l 0 CCTSI^FB^l^b}^, ^M{:i}^^^M^5#J?&7K{c 

- 1 - b!D U $^x;P] - 1 -iry hx h U;W (33 mg) ^^^^^^om^^ 
25 2 4. 4%e.e.T3&:pfc, 

(2 lO-2-JL^JV-l-\£aUi^>tl)V-^>l^ tert^^)V (13 0 mg) i:4 N 

m'fb7lcm-i^^xg^;i/ (1.5 mL) oii-^tJ^^jaTi. 5^TO*^bfeo 
^Ml^. i?X5^;i^X-^;H?^!lSbTil6@#:<^#;t„ 2^@#:i4 -7;^:ra- 
l-^7>xhu;^ (7 5 mg) , m^ti^)^2^ (1 8 2 mg) , -J:^^}\/7.}Vii^^ 
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U\i (1.5 mL) (DM-^m^l 0 0'C-C3P#TO^L/fe, mMiz^^w^Kmm^TK 
;v- 1 -tfDUv'x;!/] - i-<^-7hxhU;i/ (8 5 rag) ^mfto y^it'^m<om 

5 ##:»J^«2 1. 0 %e.e.-rabofc. 

±|B4- C (2 ^ -2-X5^;V-l-t!nU>?r:;i/] - 1— ^■7hxb'j;i' (8 
0 mg) t±l24- [(2 7?) -2-x9^;V-l-t!PU>'x;V'] - 1 --^-^ hx 
hV}V (19 mg) &'&t>-&. CHIRALPAK AS (5 0 X 5 0 0 mm) ^fflV^TTt^^^f!! 

t'-ftb. 4- [ (2^ -2-x5^;i/- 1 -tfnU5^x;v] - 1 hxh>j;i' 

10 ({k-&<fe8 3) (44 mg) :feJ;rX4- [ (2 if) - 2 -X5^;i/- 1 - fc!n U >^X 

;w -l-:^7hx^1J;^ iit'^ms^) (si mg) 

ib-^^ 8 3 

[a] D=- 2 9 4.-6° (c=0. 3 3 0, MeOH) . 

iH-NMR (3 0 0 MHz, CDCl 3) (5 : 0.9 0 (3 H, t, 7=7. 8 Hz). 1.30-1. 

15 4 5 (IH, m), 1.6 8-1.8 6 (3 H, m), 1.9 5-2.0 5 (IH, m), 2.2 
6-2.3 4 (IH, m). 8.3 2-3.3 8 (IH, m). 3.8 3-3.9 2 (1 H, m), 
3. 9 5-4. 0 3 (1 H, m). 6.7 9 (1 H. d, 7=8. 1 Hz), 7.4 5 (1 H, ddd, 
7=8.4, 6.9 and 1.2 Hz). 7.5 9 (1 H. ddd. 7=8.4. 6.9 and 1.2 
Hz), 7.7 3 (1 H. d, 7=8. 1 Hz), 8. 1 3-8. 1 8 (2 H. m). 

20 IR (KBr) 2963, 2209, 1564 cm"^ 

^t^m 8 4 

[a]p=+2 9 4.9° (c=0. 3 8 0, MeOH) . 

^H-NMR (3 0 0 MHz, CDCl 3) 6 : 0 . 9 0 (3 H, t, 7= 7 . 8 Hz), 1.30-1. 
4 5 (1 H, m), 1.6 8-1.8 6 (3 H, m), 1.9 5-2. 0 5 (1 H, m), 2.2 
25 6-2.3 4 (IH. m), 3.3 2-3.3 8 (IH, m), 3.8 3-3.9 2 (IH, m), 
3. 9 5-4. 0 3 (1 H. m), 6.7 9 (1 H, d. 7=8. 1 Hz), 7.4 5 (1 H, ddd, 
7=8.4. 6.9 and 1.2 Hz). 7.5 9 (1 H. ddd. 7=8.4. 6.9 and 1.2 
Hz), 7.7 3 (1 H. d, 7=8. 1 Hz), 8.13-8.18 (2 H. m). 
IR (KBr) 2963, 2209. 1564 cm-^ 
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mmm s 2 s 5 oaait) 

([a]„=+3 2. 7° (c=2. 1 7. CHC 1 3)) ( 1 2 5 0 mg) & h;i/X> ( 2 . 

0 mL) \zmM. hvy)v-:ttiwm (4.0 bl) ^ix\^mmrf\z2mmtmhrco 

5 Rmm^il^^n^L'^ ^mz. 4->';U:rP-l-'^7hrihU;K8 5 5 mg) ^ 
M^:i!jU':7A (2 80 0 mg) ^ >?^g^Jl'7.;i/*^i/ H (10.0 mL) ?rJP^ 1 0 

u-^hifyy^-^mnvx. 4-[(2 i!)-2-^5^;^-l-t^aU>?n;^]-l-:^ 
10 bU;W (7 8 0 mg) ('fb'&^tlS 5) . 

[ot] „=-2 4 4. 4° (c=0. 4 4 8, MeOH). 

^H-NMR (2 0 0 MHz, CDCl 3) 6 : 1. 1 8 (3 H, d, 7=5. 8 Hz), 1.6 0-2. 
15 (3 H. in), 2. 2 0-2. 4 0 (1 H, m), 3.2 5-3. 4 0 ( 1 H, m), 3. 9 
0-4.15 (2H, m), 6.8 2 (1 H, d, 7=8.0 Hz). 7.4 0-7.7 0 (2 H, 
15 n) 7.76(1H. d. 7=8.0 Hz), 8 . 1 5 - 8 . 2 5 (2 H, m). 

mmm s 3 i^t^m 8 5. 8 6 osait) 

4- (2-^9^;i'- i-trDU5^x;i/) -i-:^7hxbu;v (1.68 g) & 

CHIRALPAK AS ( 5 0 X 5 0 0 mm) ^|BViT)t^^«'Jl;i#b. 4 - [ (2 5) - 2 - 

i_t»aij5^-;i/] - i-!f:7hxhu;i' «b^tr8 5) (8 0 4 mg) 
20 *5j;r;4- [ (2 if) -2-^g^;i'-.i-tfoUi^::^;w -l-:^:7^xhu;^ (Yb 

-S-%8 6) (8 0 5 mg) *#fco 
^l:^«il8 5 
mp 7 3-7 4 "C. 
[a] D=-2 5 1. 5' (c=0. 4 7 0. MeOH) . 

25 NMR«*iSM 8 1 ^moit^^m 8 5 omt—wcv^o 

IR (KBr) 2209. 1565. 1514. 1327. 763 cm"! 
Anal. Calcd. for C leHieNa: C, 8 1 . 3 2 ; H. 6.8 2; N. 11.8 5. 

Found: C, 8 1 . 3 5 ; H, 6.8 7; N, 11.8 4.- 
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[a] B=+2 5 7. 7" (c=0. 4 1 0, MeOH) . 

^H-NMR (2 0 0 MHz, CDCl 3) 6 : 1.18 (3 H, d. 7=5. 8 Hz), 1.6 0-2. 
15 (3H, m), 2.20-2.40 (1 H, m). 3.2 5-3.40 (1 H, m). 3.9 
0-4.15 (2H, m), 6.8 2 (IH, d, 7=8.0 Hz). 7.4 0-7.7 0 (2 H, 
5 m) 7. 7 6 (1 H. d, 7=8. 0 Hz), 8 . 1 5 - 8 . 2 5 (2 H, m). 
IR (KBr) 2209, 1565, 151 4, 1327, 763 cm-^ 

mrnm s 4 8 7 (Dnm) 

4-7;^:to-l-:^:7^:z^u;^ (70 mg) . 3- (4-t!'^u>?-;i/) mm 

X.^)V (9 1 mg) > ^m*Ue7A (7 8 mg) , i^^^)V7.}V:^^=^}^ (1.0 mL) 

10 (DU-^m^ 10 0 t^T 1 mmm^vTzo mM\z^^m^Kf^m^7i(.izm^. wmx^ 
*^Ai^p-Th^^:7^--e3i«MU> 3- [1- u-i^ry-i-i-y^M - 

4-}d^^)-J:=-)V'] g&mx5^;i/ (110 mg) ^ntc (itf^^S 7.) , 
mp 1 0 6-1 0 7 "C. 

15 ^H-NMR (3 0 0 MHz, CDCl 3) 6 : 1 . 2 8 (3 H, t, 7=7 . 2 Hz), 1. 5 4-1. 
6 2 (2H, m), 1.6 9-1.7 7 (2 H, m), 1.8 8-1.9 1 (2 H, m), 2.4 
1 (2 H, t, 7=7. 5 Hz). 2. 7 9 (2 H, t, 7=1 1. 1 Hz), 3.4 6-3. 5 2 
(2 H, m). 4.16 (2 H, q, 7=7. 2 Hz), 6.9 9 (1 H, d, 7=7. 8 Hz), 7. 
5 5 ( 1 H, ddd, 7= 8 . 4 , 6.9 and 1 . 5 Hz) , 7.64 ( 1 H. ddd, 7= 8 . 4 , 

20 6.9 and 1.5 Hz), 7.8 0 (1 H, d, 7=7. 8 Hz), 8.12-8.19 (2 H. 
m). 

IR (KBr) 2216. 1732, 1574 cm"^ 

Anal. Calcd. for C21H24N2O2: C. 74. 9 7; H, 7. 1 9; N, 8.3 3. 

Found: C, 7 4.7 1; H, 7.0 8; N, 7.9 9. 

25 mmm 8 5 (.it'^^ 8 8 (Dmm) 

3-(4-tf^U>^— ;I/)S&^X9^;K8 7 0 mg) t-T^h^tiHD^^Xl 0 mL) 
OS^t)(C7K^^tlU5^':7AT;V5X'^A (17 8 mg) ^OX:i;mX. 6I^F^^*^ 
bfco * (0. 1 8 mL) , 2 5%7i^mt:fy^)OAmm. (0. 1 8 mL) , * (0. 5 

4 mL) ^mkmx. lAmmmwi^fco ^fmrn^-t^-r h^m^^xm^m.mm^ 
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mmi'xm.n^fA^^m (590 mg) ^mtz. :^^m (1 e ? mg) , 4-y)v:t 

D-i-:^-7h- hU;i/ (10 0 mg) , mt:tJV^A (2 0 2 mg) , 

)v^^zy}i (1.0 mL) (ow^m^i 0 ox^-csmmm^vTco mm\zif^m^Km 
5 ^nrz.mTBt^-^v:hy)v:t3'7Ai7u-7hi^^y^—'^mmv. 4- [4- (s-t 

]^U^iy'fa\£M - 1 -t!^U>^-;i/] -l—^^h^ihOJV (10 5 mg) ^ 

mtc iit^ms 8) o 

mp 1 1 4-1 1 5 "C. 

^H-NMR (3 0 0 MHz. CDCl 3) 6 : 1.3 0 (1 H, t, 7=5. 4 Hz), 1.4 3-1. 

10 54 (4H, m), 1.57-1.72 (3 H, m), 1.90-1.92 (2H, m). 2.8 
0 (2 H. t. 7=1 1. 7 Hz), 3. 4 9-3. 5 4 (2 H, m), 3.7 0 (2 H. td, J= 
•6.6 and 5. 4 Hz), 7.0 0 (1 H, d, 7=8. 1 Hz), 7.5 6 (1 H, ddd. 7= 
8.4. 6.9 and 1. 5 Hz). 7.6 5 (1 H, ddd. 7=8. 4. 6.9 and 1 . 5 Hz), 
7.8 2 (1 H, d, 7=8. 1 Hz). 8. 1 4-8. 2 0 (2 H, m). 

15 IR (KBr) 2932, 2216. 1572 cm"^ 

/l/zay. Calcd. for C 19H22N2O: C. 75.92; H, 7.65; N. 8.85. 

Found: C, 7 5. 7 9 ; H, 7. 7 1 ; N, 8.6 9. 
8 6 i^^m 8 9 ODMjg) 

2, 2, 2-hVy)V:ta-i - (4-7;i/^D- 1 -:^7^;^) jL^y> (i o o 

20 mg) , 2-p^5^;HfDUi^> (8 5 mg) . Mm^U-^A (1 3 8 mg) . 

;^;viK=^v'h* (1.0 ml) (Du-^m^i o o^ts o^m^i^rco mm.\z7^mWiK 
n^nrcmm:^iyvtiy}iti^j^i7u-^hi^^y4—'vmm^. 2, 2. 2- hu:? 

J\^:tu-i- [4- (2-:A^}V-i-\daUi^zLjp) -l-:^7^;^] x.^/> 
25 (8 6 mg) Ht^i^a 9) o 

^H-NMR (3 0 0 MHz. CDCl 3) <5 : 1 . 3 0 ( 3 H. d, 7=6. 0 Hz), 1. 6 6-1. 
8 4 (2 H. m), 1.9 7-2. 0 4 (1 H. m). 2. 2 9-2. 4 2 (1 H, m), 3. 5 
4-3. 6 0 (1 H, m), 4. 0 5-4. 16 (2H, m), 6.7 5 (1 H, d, 7=9. 0 Hz), 
7.44 (1 H, ddd, 7= 8 . 4, 6 . 9 and 1 . 5 Hz), 7.63 ( 1 H, ddd, 7= 8 . 



wo 2004/016576 PCT/JP2003/010228 

176 

4, 6.9 and 1.5 Hz). 8.09-8.16 (2 H, m), 9.24 (1 H, d, /=9. 
0 Hz). 

IR (KBr) 1669, 1559. 1518 cm"^ 

mmm s 7 «\:^m 9 0 (onm) 

5 1- i4-y)Vitu- 1 -i-y^jv) jL^y> (i4i mg) , 2-^5^;ptfau 

(9 6 mg) , mi^tlV^A (2 0 7 mg) , i^^9^;i/X;i/3jN^>' H (1.5 mL) 

y)v:^^Ai7u^hif'^y-(—'vmnv. i- [4- (2-pt5^;i/-i-t!PU>' 

10 -;i/) -i-i-y^jvi x^y> (5 0 mg) m'^m9 o) o 

^ H-NMR (3 0 0 MHz, CDCl 3) 6 : 1 . 1 7 . (3 H, d, /= 6 . 0 Hz) , 1.67-1. 
88 (2H, m), 1.97-2.05 (IH. m), 2.26-2.34 (IH, m), 2.7 
0 (3H. s), 3.20-3.26 (IH, m), 3.95-4.04 (2 H, m), 6.83 
( 1 H, d. /= 8 . 1 Hz) , 7.43 ( 1 H. ddd. /= 8 . 7 6.9 and 1.5 Hz) . 7 . 
15 5 6 (1 H. ddd. 7=8. 7. 6. 9 and 1. 5 Hz), 7.9 7 (1 H, d, 7=8. 1 Hz), 
8.15-8.19 (IH. m), 9.0 6-9.0 9 (IH, m). 
IR (KBr) 1653, 1566, 1512 cm-^ 

mmm s s i'tt^m 9 1 (omm) 

4-tH^v/-l-:^7bnh>j;K5 6 0 mg), T:^ U;l/T5 H(3 0 4 mg), 
20 :^hU'^7Axh:^i^H (2 0%> 1.5 mL) , X^y— 71/ (15 mL) , h;i/X> 

(1 5 ml) (DW^^^i 0 0 ox:x-2m.mmwvtco mmiz^^w^mmi^. 
xmrnvs 4- (3-:^-4^y- 1 -tf^yu>?x;w) -i—ryh^LhOJV (10 

25 2 mg) ({b-a-tJ 91)0 

^H-NMR (3 0 0 MHz. DMSQ-flT,) 6:2.43 (2 H, t, 7=8. 1 Hz). 4.02 (2 
H, t, 7=8.1 Hz). 7.3 0 ( 1 H. d, 7=8.1 Hz), 7.7 2 (1 H, ddd, 7=8. 
4, 6.9 and 1.5 Hz), 7. 8 1 (1 H, ddd, 7=8. 4, 6.9 and 1.5 Hz), 
8.0 7-8.10 (2H, m), 8.18-8.2 1 (IH, m), 10.22 (1 H, s). 
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IR (KBr) 2 2 1 8, 1 7 0 7 cm"^ 

mmma 9 iit^m9 2. 9 3<Dmm) 

4- i3-:i-=^V-l-\^'^'/Vi^:=-JV) -l-:?":7h- bU;K7 2 mg) tN,N 
-5?P^5^;U*:;i/AT$ H (4.0 mL) (Djg'&t/ttm'fb-:^ b U ( 6 0 
5 17 mg)^^U-^m^. 156^m^Vrco B^it^'^)V (2 6 jtil) ^iMXtc^. 

4- (3-p^ h^->-4, 5->>t:]^0-l H-tf^V-;!/- 1 — I';!/) - 1 
:7h:nbU;V «b'&tj9 2) (18 mg) ]SS:t^4- (2 3 -:t^V- 1 
10 -tr^yus?n;w) - i h::ihU;w (fl:'&tJ9 3) (4 3 mg) ^#fco 
Yb-g-i^ 9 2 

1 H-NMR (3 0 0 MHz, CDCl 3) 6 : 2.95 (2 H, t, /= 9 . 3 Hz), 3.94 (2 
H, t, /=9. 3 Hz), 3.9 9 (3 H. s), 7 . 0 3, ( 1 H, d, /=8. 1 Hz), 7.5 
2 ( 1 H, ddd, /= 8 . 4 , 6.9 and 1 . 2 Hz) , 7.63 ( 1 H, ddd, /= 8 . 4 , 6 . 
15 9 and 1. 2 Hz), 7.7 7 (1 H, d, 7=8. 1 Hz), 8. 1 6-8. 19 (1 H, m), 
• 8.5 5-8.58 (IH, m). 

IR (KBr) 2205, 1640, 1568, 1518 cm"^ 
'fb^<^9 3 

mp 192-193 "C. 
20 ^H-NMR (3 0 0 MHz, CDCl 3) (5 : 2 . 4-2. 8 (2 H, br), 3.0 9 (3 H, s), 
3.7-4.3 (2 H. br), 6.9 8 ( 1 H, d, /= 7 . 8 Hz) , 7.6 7 (1 H, ddd, /= 
8.4, 6.6 and 1 . 2 Hz) , 7.74 ( 1 H, ddd, /= 8 . 4 , 6.6 and 1 . 2 Hz) , 
7.86 (IH. d, 7=7. 8 Hz), 8.16-8.19 (IH, m), 8.25-8.28 (1 
H, m). 

25 IR (KBr) 2 2 1 8, 1 6 9 8 cm"^ 

/!/7a/. Calcd. for C 15H 13N 3O: C, 7 1.7 0; H, 5.2 1; N, 16.7 2. 

Found: C, 71.55; H, 5.31; N, 16.59. 

mmm 9 0 nh^m 9 4 <D^m.) 

4-y}]/^n-l-^>V^:tyx.>-7-ijM::^h^J)l' (lOO mg) , 4- 
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(2-t HD^^^v'X^^;!/) tf^Ui^^ (10 9 mg) . m^tl^J^A (15 6 mg) . 

i^p^^;vx;i/5j^^'>H (2. 0 mL) oM'^^'^i 0 ox^-vimmw^iyfto ^m\z 

@^mx^;w7?j*mL:fc. jftta^<£7ici??jfe?tb, nm. m 

. 5 - (2-k Hn^'>X5^;i/) -l-tf^U5^-;H -l-^>\/5^:^:7x>-7- 
:^j;i'7}^nhU;i/ (14 5 mg) (fb^^9 4) o 

mp 1 3 4-1 3 5 "C. 

^ H-NMR (3 0 0 MHz, CDCl 3) 5 : 1.26 ( 1 H. t. /= 5 . 1 Hz) , 1.46-1. 

7 6 (5H, m), 1.8 8-1.9 2 (2 H, m), 2.8 5 (2 H, td, /=1 2.0 and 
10 1. 8 Hz), 3.6 3-3.6 7 (2 H, m), 3.77 (2 H, td. 7=6. 3 and 5.1 

Hz), 6.8 3 (1 H, d; 7=8. 1 Hz), 7.3 9 (1 H, d, 7=5. 4 Hz). 7.4 8 (1 
H, d, 7=5. 4 Hz), 7.5 9 (1 H, d, 7=8. 1 Hz). 
IR (KBr) 2928, 2215, 1566, 146 2 cm"^ 
Anal. Calcd. for C 1 e H 1 e N 2 OS: C, 6 7 . 1 0 ; H, 6. 3 3 ; N, 9.7 8. 
15 Found: C, 67.01; H, 6.28; N, 9.76. 

mmm 9 1 m^m 9 5 (Dmm) 

4-y)V:tu-i-^>Vy^>-7 -:fyjV7i^:=-hV)V (400 mg) , 2-^^ 
;Pfc!PU>^> (3 1 7 mg) . ^®*Ue7A (6 8 6 mg) , >'^5^;i'X;i'*^>' H 
(4. 0 mL) (DU-^^t: 1 0 CCT 1 I^ISm^I'L.fco ^ICJ^^^KjS^J^tKIc:^ 

^^y^)tt^)\^ti^Ai7U'^hif'yy^--^mmh. 4- (2-^5^;U-l-t!PU • 

- 1 -^>yy^>- 7 -;^j;i/3i^xhu;i' (542 mg) <£#fc {it-^m 

9 5) „ 

mp 8 2-8 3 "C. 

25 ^H-NMR (3 0 0 MHz, CDCl 3) 5 : 1 . 2 6 (3 H, d. 7=6 . 3 Hz), 1.76-1. 

8 3 (1 H, m), 2. 0 1-2. 2 0 (3 H, m), 3. 5 4-3. 6 3 (1 H, m), 3. 7 
4-3. 8 1 (1 H, m), 4. 2 0-4. 2 9 (1 H, m), 6. 2 7 (1 H, d, 7=8. 7 Hz), 
6.9 5 (1 H, d, 7=2. 1 Hz), 7.3 8 ( 1 H, d, 7=8. 7 Hz). 7.5 4 (1 
H, d, 7= 2 . 1 Hz) . 
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IR (KBr) 2211, 1607, 1508 cm-^ 

Calcd. for C 14H14N2O: C, 7 4. 3 1 : H, 6.2 4; N. 12.3 8. 

Found: C, 74.10; H, 6.34; N, 12.20. 

5 4-y)V-^u-i-^>vy^>-7 -:^)V-^=ih^J}V (lOO mg) , 4- (2 

-t Hn^v-xg^;!/) lf^U>?> (l 2 O mg) . g^m:^U'i7A (17 2 mg) , 

^^KJStiS7jcica^> imxg^;i/Tttffiurc. ttt±iM^7KTi5fe?I^L., ^m. mm 

L/fc. m^nrcmmi^zyVi:j^)v:fy'7Ai^ti^hif^y^-'V'mnv. 4- [4- 

10 (2-bFa^vx^;i/) -i-tf^u>^x;w - i -^yvy^y-? 
-hU;U (13 5 mg) (it^md 6) , 

mp 1 0 3-1 0 4 t:. 

^H-NMR (3 0 0 MHz, CDCl 3) 6 : 1.2 7 (1 H, t, 7=5. 4 Hz), 1. 3 9-1. 
8 0 ( 5 H, m) . 1.86-1.91 ( 2 H, m) , 2.94 ( 2 H, td, /= 1 2 . 3 and 
15 2.4 Hz), 3.74-3.8 4 (4 H. m), 6.63 ( 1 H, d, 7=8. 4 Hz), 6.8 
2 (1 H. d, 7=2. 4 Hz), 7.4 6 ( 1 H, d, 7= 8 . 4 Hz), 7.6 4 (1 H, d, 7= 
2.4 Hz) . 

IR (KBr) 2 9 2 6, 2 2 1 8. 1 6 0 7, 1 5 0 3 m'^ 
.4/73/. Calcd. for C leHisNaO 2: C, 7 1.0 9; H, 6.7 1; N, 10.3 6. 
20 Found: C, 71.13; H, 6.67; N, 10.38. 

4-y)V:tn-2-^^)V-l-^>Vyy>-7 -:fyJl^^=Lh^))l(l 0 0 mg). 
2-^5^;Hf DUe^> (7 3 mg) , mmtlVOA ( 1 5 8 mg) , z^?^^JU>^)l^^ 

^ ^v-H (2. 0 mL) (DM^m^i 0 0 t^T 1 raiti^u;^co m^izi^w^Rmm^ 
25 mz^€. @f®?x9^;i/Tttfflbfco tttH?ec^7jcT?«fe^tb. ^m. mmi^tco m&n 

^m^^->V:^^)V:^^A^a'^hifyy^--vmmi^. 2-^9^;u-4- (2- 
l-tfDU5^n;P) -l-^>Vy^>-7 -:^JU^::ihVJV (8 8 mg) 
iit^m9 7) . 
rap 7 8-8 0 "C. 
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^H-NMR (3 0 0 MHz. CDCl 3) 6 : 1.2 4 (3 H, d. /=6. 6 Hz), 1. 7 5-1. 
8 0 (1 H, m), 1. 9 6-2. 2 2 (3 H, m), 2.4 5 (3 H, d, 7=0. 9 Hz), 3'. 
5 1-3. 5 9 (1 H, m). 3. 7 1-3. 7 8 (1 H. m), 4. 1 8-4. 2 7 (1 H, m). 
6.2 4 (1 H, d, 7=8. 4 Hz), 6. 5 4-6. 5 5 (1 H, m), 7. 3 0 (1 H. d, 
7=8. 4 Hz). 

IR (KBr) 2209, 1605, 1512 cm'^ 

Anal. Calcd. for C 1 5 H ^ g N 2 0: C. 7 4. 9 7 ; H, 6.71; N, 11.66. 

Found: C, 7 4.8 5; H, 6 . 6 7 ; N, 11.8 2. 

mmm9 4 nt^mQ 8<Dmm) 

4-y)V^X2-2-^^)V-l-^>Vy^>-7 -:^jv^::^hV)vn O O mg). 
4-(2-l:i Hn4^->x^;i/)tf^U>'>(l 1 1 mg),M^:trUt>A(l 5 8 mg), 
z^^^JVXJl^-^^z^]^ (2.0 mL) (DM^m^l 0 0 "C7? H^F^^«ibfc, mUlZ 

}^n^Kmm^mz^€. mmx^jwmmvTco mmm^THi^^wv. nm> m 
mv^o %^nrcmmi^i^vtid'jv:fy^AifU'^h^^y4—-^^mh. 4- [4 

- (2-b Fp=^vxg^;w - 1 -tf^Uv'— - 2-;<^}V- 1 -^>Vyy 

>-7 -t}J]^^:=.hOJV (14 9 mg) (Yb^<^9 8) o 

mp 1 0 6-1 0 7 "C. 

^H-NMR (3 0 0 MHz, CDCl 3) 5 : 1. 2 9 (1 H, t, 7=4. 8 Hz), 1. 3 7-1. 
5 0 (2 H, m), 1.5 7-1.7 4 (3 H. m). 1.8 4-1.8 9 (2 H, m). 2.4 
8 (3 H, d, 7=1. 2 Hz), 2 . 8 8 (2 H, td. 7= 1 2 . 0 and 2 . 4 Hz), 3. 
7 3-3. 7 9 (4 H, m), 6. 4 0-6. 4 1 (1 H, m). 6.5 8 (1 H, d, 7=8. 
4 Hz). 7.3 7 (1 H, d. 7=8. 4 Hz). 
IR (KBr) 2924, 2220. 1607 cm"^ 

AnaJ. Calcd. forCi7H2oN202:C, 71.81; H. 7.09; N, 9.85. 

Found: C, 71.62; H, 7.29; N, 9.99. 

mmm 9 5 ^^t^m 9 9 (Dmm) 

4-y)V^U- l—^-yh^Lh^JJV (4 0 mg) , 3-y)V:tu}duv^^>mMW, 
(2 9 mg) , mk:^V^Ji. (8 1 mg) . \^ (1.0 mL) (DM 
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Ai;n'^hif^y-f-'^mmVs 4- (3-7;i'^D-i-tfDUi^-;v) -1- 
:^7h-^u;^ (32 mg) ^ntc iit^mss) . 

^H-NMR (3 0 0 MHz, CDCl 3) (5 : 2.1 1-2.4 6 (2 H, m), 3.4 8-3. 5 
5 5 (1 H. m), 3.6 6-4.0 0 (3 H, m), 5.39 (1 H, dt, /= 5 3 . 7 and 3 . 
9 Hz), 6.7 8 (1 H, d, 7=8. 1 Hz), 7.4 9 (1 H, ddd, 7=8. 4, 6.9 and 
1.5 Hz), 7.6 2 (1 H. ddd. /=8. 4. 6.9 and 1. 5 Hz), 7.7 5 (1 H, 
d, 7=8. 1 Hz), 8. 1 6-8. 2 2 (2 H. m). 
IR (KBr) 2 2 0 7, 1 5 6 6 cm"^ 

10 mmm 9 e at^^m 100 oKit) 

4-yjV:tU-l-^>V^:tyx.>-7-:^A-^:=.hV)V (4 0 mg) , 3-y 

)V:i-a}duvi^>mmm. (28 mg) . mmtivyA (7 8 mg) , e?7^^;i/x;p>i^ 
=^'>H (1.0 ml) (DM-^m^i 0 ovi^2mmmwiyrzo mwzT^m'^^it^m^ 

15 rcmm^i^V^^'}V:fy^J^^u-^hif9y-(-'vmmv. 4- (3-:7;i^:ta-i 
-tfDUi^:!;^ - 1 -^>l/g^:t:7x>-7-:<;;i/2j?::ihU;P (3 9 mg) 

ft ({b-a-tn 0 0). 

mp 1 5 1-1 5 2 *C. 

^H-NMR (3 0 0 MHz, CDCl 3) 5 : 2.0 5-2. 3 4 (IE, m), 2.4 1-2. 5 
20 4 ( 1 H, m) , 3.7 7-4.0 8 (4 H, m) , 5.43 ( 1 H, dt, 7= 5 2 . 8 and 3 . 
3 Hz) , 6.46 ( 1 H, d, 7= 8 . 7 Hz) , 7.37 ( 1 H, d, 7= 5 . 7 Hz) , 7 . 
5 3 ( 1 H, d, 7= 5 . 7 Hz) , 7 . 6 8 ( 1 H, d. 7= 8 . 7 Hz) . 
IR (KBr) 2 2 0 1. 1 5 7 0 cm'^ 

Anal. Calcd. for C 13H nFN gS: C, 6 3. 3 9 ; H, 4. 5 0 ; N. 11.3 7. 
25 Found: C. 6 3.3 0; H. 4.6 4; N. 11.3 9. 

mmm 9 7 i'it^m 101 (onm) 

4-:7;i':ta- 1 -^>y9^:^-:7x>-7-;j!7;pj}?nhu;w (100 mg) , 3- 
(2-t: HP=lrv'X5^;i/) hlaV>^>mm^ (163 mg) , ^m:tJV^A (27 
5 mg) , i^^f.^JVT.JV'^^zy}^ (1.0 mL) OM-^m^l 0 O^Mi^L 
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4- [3- i2-\i\^U^-^X.'^)V) -l-t!DUe^-;H -l-^>V^^y:r: 

(4 9 mg) ^mtc iit'^^lO 1) , 

mp 10 9-111 X:. 

1 H-NMR (3 0 0 MHz, CDCl 3) <5 : 1.41 ( 1 H, t. /=4 . 8 Hz) , 1.68-1. 

8 3 (3 H. m).. 2. 2 2-2. 3 1 (1 H. m). 2.4 1-2.4 8 (1 H, m). 3.3 

9 (1 H, t, /=9. 0 Hz), 3. 6 7-3. 8 8 (5 H, m). 6.4 0 (1 H, d, 7=8. 
4 Hz), 7.3 1 (1 H, d, 7=5. 7 Hz), 7.4 8 (1 H. d. 7=8. 4 Hz). 7. 
7 0 (1 H, d, 7=5. 7 Hz). 

IR (KBr) 2199, 1570, 1476 cm"^ 

Anal. Calcd. for C isHieNgOS: C 6 6.15;H. 5.9 2; N. 10.2 9. 

Found: C, 66.10; H. 5.92; N, 10.30. 

mmm 9 8 (-ft-^tf 102 (dum) 

4_ [3- (2-t:h'D^5^X5^;V) -l-tfDUv':::;^ -l-^>V^^y:r. 
^_7_;j5;;l,;j?-|.ij;V (4 3 mg) t ^, Ar-i?^^;V'3l^;VAT5 F (1.0 mU 
(Om-^mZTi^.mit'rhV^J^ (6 0%lft14, 3 0.0mg) ^mM.'VMX. 2 0^m 

#bfeo B^it^^)v (6 0 ixi) ^M^fc^^ 4o^imvfto Kmm^^izm 

^i^^Jij^JV^yA^vn-^hif^y-f-'Vmm.V. 4- [3- (2-p^b^$/X5^ 
)l) - l-}^u^Ji^Zi)Vl- l-^>V^^y :^>- 7 -iJJV:^=^hV)Vi4: 3 mg) 

('It'^mi 0 2), 
mp 8.8-8 9 "C. 

iH-NMR (3 0 0 MHz, CDCl 3) 6 : 1 . 6 8-1.8 2 (3 H, m), 2.1 8-2. 2 
6 (IH, m). 2.3 9-2.4 9 (IH, m). 3.3 2-3.3 9 (1 H, m), 3.36 
(3Hs). 3.48 (2H, t, 7=6.3 Hz). 3.6 9-3.8 4 (3 H. m), 6.4 0 
(1 H, d, 7=8.4 Hz), 7.3 1 (1 H, d, 7=6. 0 Hz). 7.4 7 (1 H, d, 7= 
8 . 4 Hz) , 7.69 ( 1 H, d. 7= 6 . 0- Hz) . 
IR (KBr) 2201. 1570, 1474 cm"' 
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Anal. Calcd. for C igH igN gOS: C, 6 7 . 1 0 : H, 6 . 3 3 : N, 9.7 8. 

Found: C. 66.91; H, 6.29: N, 9.79. 
SIWJ'9 9 ({b-g-tfl 0 3 ©^jg) 

4:-y)V'^u-l-i-yh:=.V^))V {10 Q mg) . 3, 3 -S?7;V:tntfDUi^> 
5 (92 mg) , ^^tJ U A ( 2 0 2 mg) , -J ^'f-)V7.)VTi>^-y h' ( 1 . 0 mL) 

:^7^Ai7D^rhif^7>f-T3^SaU^ 4- (3, 3-i^7;i/:^P-i-tfDU.>?:i 
)V) -l-:^-:7 h:rhu;i/ (3 9 mg) ({t;-&tJi 0 3) . 

10 mp 6 8-6 9 "C. 

^H-NMR (3 0 0 MHz, CDCl 3) 5 : 2. 5 0-2, 6 4 (2 H, m), 3. 6 4 (2 H, t, 
/=7. 2 Hz), 3.8 1 (2 H, t, /= 1 2 . 6 Hz), 6.9 0 (1 H, d, 7=8. 1 Hz), 
7.5 8 (IH, ddd, 7=8.4, 6.9 and 1. 5 Hz), 7.6 8 (IH, ddd, 7=8. 
4, 6.9 and 1.5 Hz), 7.8 2 (1 H, d, 7=8. 1 Hz), 8. 1 4-8. 17(1 

15 H, m). 8. 2 1-8. 2 4 (1 H, m). 
IR (KBr) 2 2 1 3 , 1 5 7 4 cm-^ 

Anal. Calcd. for CigHijFgNg: C, 6 9. 7 6: H. 4. 6 8: N, 10.8 5. 

Found: C, 69.95; H. 4.95; N, 10.91. 

mmm i o o (.^^m 104 (DWt) 

20 A-y)V^U-l-^>V=^-^y:r.y-7-ti)V^:^V^)V (10 0 mg) X 3. 
3--Jy)\'^U}f.U^)Vy'^mM (1 3 4 mg) . mB-M^K (2 4 0 mg) , 
:^=^)V7.}V-^^i^Y- (2. 0 ml) (DM'^'^^l 0 QX^-^ inmm.WVtCo 

^^S)Sife?£7jctcii^. i^mxg^;uTtttiiL,fc. mmm^HrisW^^^ 

bfc. #e>nfe^i6e>"j*y;i';^j^A57nvh^^7'f-"eMMb, 4- (3, 

25 3 --Jy)V^U- 1 - t!n U >?n;i/) - 1 -^>y^;t7x>- 7 -tt)V-^^- V U 
;P (5 1 mg) ^ntc i^%mi 0 4). 
mp 1 6 9-1 7 0 "C. 

^H-NMR (3 0 0 MHz, CDCl 3) 5 : 2 . 4 8-2. 6 2 (2 H, m), 3.8 6 (2 H, t, 
7=7. 2 Hz), 4. 0 6 (2 H, t, 7= 1 2 . 6 Hz), 6.4 7 ( 1 H, d, 7= 8 . 4 Hz), 
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7.4 3 (1 H, d, /=5. 4 Hz). 7. 5 4 (1 H. d, 7=8. 4 Hz). 7.5 8 (1 
H, d, 7= 5 . 4 Hz) . 
IR (KBr) 2 2 0 3, 1 5 7 0 cm"^ 

. i4/7a7. Calcd. for C 13H10F 2N2S: C, 5 9.0 8; H. 3.8 1; N, 10.6 0. 

5 Found: C. 5 9 . 0 9 ; H. 4 . 1 1 ; N, 10.68. 

mmm i o i at^m 105 cDM^t) 

4- (2 -Xh^->-2-:^^VX5^;i/) - 1 -tf^U>'>*;i/Jj^>m /er/ 
}V (4 5 0 mg) t4Um.it7}(.m-mWtJ^^)l^ (1.5 mi) (DM-^m^Mu-vim 
mmi^Tco Kmf^^WkmVXl^^mi^ (330 mg) Sr#fco (146 mg) . 

10 4-y)V:tU-l-i-yh=^hVJV(10 0 mg) . mt:^^J^J^ (2 18 mg) . 

i^p<^;i/7.;i/3i^=^-> H (2.0 mL) (DW^^^i 0 O'er 3 o^imhrco ^mz 
^mmKmm^:^\zB.€. mm:ii^)wmmvrco mmm^TK-v^^v. nm. m 
m^rconiE>nr^mm:^zy^jt!yM'^A^a'^h^^y^--T^mmi^. ci -(4 

-zyyj - l-'ry^)^) -4-t!^Ui^-;W @^^x^;p (113 mg) &mc 
15 (^b-S-tfl 0 5), 

^H-NMR (CDCl 3) 6 : 1. 2 9 (3 H. t. 7=7. 2 Hz), 1.60-1.72 (2 H, m), 

1. 9 2-2. 12 (3 H, m). 2.3 8 (2 H, d. 7=6. 9 Hz), 2.8 4 (2 H, td, 

7=1 2. 0 amd 1.8 Hz), 3. 4 8-3. 5 2 (2 H, m), 4.17 (2 H, q, 7=7. 

2 Hz), 7. 0 0 (1 H, d. 7=8. 1 Hz), 7. 5 5 (1 H, ddd. 7=8. 4, 6.9 and 
20- 1. 5 Hz), 7. 6 4 (1 H. ddd, 7=8. 4, 6 . 9 and 1 . 5 Hz) , 7.8 1 (1 H, 

d, 7= 8 . 1 Hz) , 8.11-8.20 ( 2 H, m) . 

IR (KBr) 2216, 1732, 1574 cm"^ 

mmm 102 ut-^^ 1 0 e (Drnm) 

[i-(4->'Ty-i-:J^75^;i')-4-fcf^Ui?x;i']i^mx5^;K8 0 mg). 

25 0.6 7 nm^i-hV^Amm (1.5 mL) . (1.5 mL) (DM-^m^ 

a£<&>*^ Paris' >T»b. (4-zyTy - l-i^y^-M -4-l£^U 

(3 0 mg) iit-^mi 0 6) „ 
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mp 195-196 "C. 

^H-NMR (3 0 0 MHz. CDCl 3)- 6:1.6 2-1.7 5 (2 H, m). 1.9 7-2. 1 
2 (3 H. m), 2.4 6 (2 H, d. 7=6. 6 Hz). 2. 8 2-2. 8 9 (2 H, m). 3. 
4 7-3.5 4 (2H. m). 7.0 2 (1 H. d, 7=8.1 Hz). 7.5 7 ( 1 H. ddd, 7= 
5 8.4. 6. 9 and 1. 5 Hz). 7. 6 5 (1 H. ddd. 7=8. 4, 6. 9 and 1. 5 Hz). 
7.8 3 (1 H, d. 7=8. 1 Hz), 8.13-8.21 (2 H, m). 
IR (KBr) 2216. 1705. 1574 cm-^ 
Anal. Calcd. for 

CisHisNaOa-O.SHaO: C. 7 1. 27; H. 6 . 3 1 ; N. 9.23. 

Found: C. 70.91, H. 6.24; N. 8.86. 

^mm 10 3 iih'^m 107 (omt) 

h')T±ih^ly\i\iU^t7m±h^)^I^ (2.0 2 g) . (4.7 mL) . T-fe 

h-hU;l' (3.0 mL) (Om^m\z2-:^'^)V-l- C (1 -l-y^-}Vx. 
-4, 5-5?bHn-iH-tfn-;i/-3-;^7;V3i^>mp^5^;U (7 8 0 mg) 

15 iT-feh-bu;!. (1.7 mL) (DU'^m^Q'CT^iMPL. zm^mw^t^o Ki^m^ 
-^mM-vm^^. nm. mmv-xf^^m^f^n (773 mg) ^%tc. 

(7 4 0 mg) ixh^t HD7^> (8.0 mL) ®M^%tc:7jc^'fl2U5^*>AT;i' 
^--j/A (114 mg) ^Ot:Tlin;l, 3B#F«mHiLfe, ;?K (0. 1 1 mL) , 2 5% 
20 ymittl^)^J^mm (O. ll mD , 7jc. (0. 3 3 mL) *J1HJ*CUP^, MTI 5Bf 

5 6 mg) ^m^o if^^tmm. ( 5 S l mg) , 10 ( 5 0 %^7K, 

5 64 mg) , ^iS7/_;t, (g.Q <Dm^^^7mm-mm.ymM.i! 2 o^mm 

25 ^?M^^S{cMx5^;p^iin^, imi.xm.n^m^mw (2 6 0 mg) 
^#;fc.*?ajKt;M(l 1 7 mg), 4-7;P:tD- 1 -:^:7 hr:hu;Ki 7 1 mg), 
^m;^7Ur>A (2 0 7 mg) , (2.0 mL) ©iS^#j§io 

.o'CT?3 0^^^l,fe, ^Mfcj^i^^s^&^^Tkfcj^^, If®xg-;PTJftmu^c, 




wo 2004/016576 PCT/JP2003/010228 

186 

4-[(2 5. 3J)-3 - (t Hn^v-^g^ji.) -2-p^5^;i/-i-fcfou>?-;v] 
- 1 -^y h U;i/ (8 0 mg) <&#fc i.^'^m 10 7), 
mp 1 5 8-1 5 9 t:. 
[a] B=-2 5 8. 9' (c=0. 3 2 0, MeOH). 
5 ^H-NMR (3 0 0 MHz, CDCl 3) <5 : 1 . 4 4 (3 H, d, 7=6 . 3 Hz), 1. 9 9-2. 
20 (3H. m), 2.55-2.66 (IH, m), 3.01-3.09 (IH, m), 3.7 
9-4. 0 2 (3 H, m), 4.11 (1 H, qui, 7=6. 3 Hz), 6.9 6 (1 H, d. 7= 
8. 4 Hz), 7.5 4 (I H, ddd, 7=8. 4, 6.9 and 1.5 Hz), 7.6 5 (1 H, 
ddd, 7=8. 4, 6.9 and 1.5 Hz), 7.8 2 (1 H, d, 7=8. 4 Hz), 8.14- 
10, 8. 2 1 (2 H, m). 

IR (KBr) 2211. 1568. 1323 cm-^ 
Anal. Calcd. for 

C 17H 18N2 0-0.2H2 0: C, 75.64; H, 6.87; N, 10.38.- 
Found: C, 75.77; H, 6.8 3; N, 10.46. 

15 ^m.m 10 4 (jM^m i o s omit) 

hUT•feh^->h^^D/^:C7^:^hUt7A (2.0 2 g) , mk U.7 mL) , T-k 
hz:hU;i/ (3.0 mL) <Dm^mz2-:<^}l^- 1 - [(15) -l-7xn;i/X 
-4, 5->^t:Ha-iH-t!D-;i/-3-;^7;P4?>^ji<g^;i/ (7 8 0 mg) 

iT-fei--bu;p (1. 7 mL) (DU-^m^ ox:-vm^. 3mmm.¥^hrco Kj^m^ 

±m7Kx-mwmi. ^m. mmv-cm^m^mn (7 7 8 mg) ^nrc. :$im^<^m 

(740 mg) t7^h7tFD7'7> (8.0 mL) (DW^mZTKmitV^-^ATJV 
(114 mg) ^OX:'Vm^. smmmWhtCo * (O. l l mD . 2 5% 
7}<.mt:f^V^Amm (O. l l mD , ;!fc (O. 3 3 mD ^M^iU^. ^MTl sm 

5 6 mg) y^m^mm (5 8 1 mg) . 10 %/1^-:?'^7A^m ( 5 0 %-^7jc, 

5 6 4 mg) , (9.0 mL) (DM'^'^^TKmnm^Tmm.xz ommm 

^a^^^^{ci^g?x5^;i/SrJn;l, ffi^. ^iiitbT^^B?ftJK<^S (2 6 0 mg) 
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• ^ntco :^m^m^ (100 mg) . 4-y)V:tU-l-^>-/^:tyx.>-7 - 
;«j;i/fchU;W (1 5 4 mg) . ^^tl^J^A (1 8 0 mg) . i^^^)V7.)VTi^^'^ 

H (2.0 mL) ©ig-g-i^^ 1 0 O'er 3 o^j^^ufc. m^\z}^mmK!^m^:^\z 

5 m.^z^X.^)VX.-v^)V'^m^iy. 4- [ (2 5, 3 5) -3- (\i]^U^i^^^)l^) 

- 2 -^^)\^- 1 - hf n U - i -^>V^:ty3z>- 7 -:fy)V^zihVJV 

(10 9 mg) iit^m 1 0 8 ) o 

mp 109-111 t:. 

[a] B=+ 1 7. 8° (c=0. 3 2 0. MeOH). 
10 ^H-NMR (3 0 0 MHz, CDCl 3) 5 : 1 . 2 1 (3 H, d, 7=6. 6 Hz). 1. 8 4-1. 

98 (IH, m), 2.11-2.20 (IH. m). 2.52-2.66 (IH, m), 3.6 

4-3. 9 8 (4 H. m), 4.5 1 (1 H, qui. 7=6. 6 Hz), 6.4 7 (1 H, d. 7= 

8. 7 Hz). 7.3 3 (1 H, d, 7=5. 7 Hz), 7.4 9 (1 H. d, 7=8. 7 Hz), 7. 

7 1 (1 H, d, 7=5. 7 Hz). 
15 IR (KBr) 2205, 1568, 1472 cm-^ 

AnaJ. Calcd. for CigHieNzOS: C, 6 6. 1 5; H, 5. 9 2; N. 1 0. 2 9. 

Found: C. 65.83; H, 5.98; N. 10.05. 

mmm los (-fb-g-ti 109 omm) 

(2 5, 4Jf) -4-t:HD^>'-2-;p<5^;HfaUe^>-l-*;i<'3H>^ /er/:/ 
20 g^;K2 0 0 mg) t>»^Dnp<:5^Xl. 5 tbL) (DM'ti^iZh^J y )V:tum^ (1 . 

5 mL) 3 o^mwvrc. Rmm^Mmvxm^m'^mM^nr^o 

2^fft4^«^M, 4-y)V^U~l-^>V^:ty3^>-7 -tl)l^::^hV)V (15 9 
mg) > ^mtJV^A (6 2 2 mg) , i^^^JVXJVTi^^^i^ \^ (2.0 mL) OM'^<^ 

u-^Vifyy^c-xi^miX^. 4- [(2 5.4^) -4-tiHn^^'>-2-p^5^;p- 

l-tfaUi?-;i/] -l-^>V^^y:c>-7 -ti)V^:=.V^))V (18 4 mg) 
^ntz. (fb-g-tf 10 9). 
mp 102-103 X:. 
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[a]D=-7 8.4° (c=0. 3 0 5. MeOH). 

^H-NMR (3 0 0 MHz, CDCl 3) 6 : 1 . 3 7 (3 H, d, /=6. 0 Hz). 1. 8 1-2. 
0 0 (2 H, m), 2. 4 9-2. 5 8 (1 H. m), 3. 8 2-3. 9 2 (1 H, m). 4. 1 
7-4. 2 8 (2 H. m). 4.5 3 (1 H, qui, 7=6. 3 Hz). 6.5 3 (1 H. d, /= 
8. 7 Hz). 7.3 8 (1 H. d. 7=5. 7 Hz), 7.5 1 (1 H, d, 7=8. 7 Hz). 7. 
6 0 ( 1 H, d, 7= 5 . 7 Hz) . 
IR (KBr) 2207, 1568, 1470 cm-^ 

i4fla/. Calcd. for C 14H 14N 2OS: C, 6 5 . 0 9 ; H. .5 . 4 6 ; N, 10.8 4. 

Found: C, 64.82; H, 5.47; N, 10.54. 

mmm i o 6 (^t-^m 1 1 o omm) 

4- [ (2 J. 3 5) -3 - (fcHD^->p^5^;W - 2 - ^^)V- 1 -}^nv 
-l-:?-7hnbU;W (4 0 mg) t ^.^^i^^9^;I/5fc;^AT5 H (1.0 mL) CD 
M^mZTi^m^-^ hV ^2^(6 0 2 9 mg) ^^MTjP^fe, 2 O^Mi^Wi. 

(6 0 Ml) <&iip^> immmwht^o Rmm^mz^^, i^mxg^ 

A>>D-7hi5f^:7^-TMS[L, 4- [ (2 i-. 3 ,5) -3 - (^ - 

2-pc^;i/-i-trDU-:^-;H - 1 -^r^ h-hu;i/ (3 6 mg) (Yb^ 

1^1 1 0) . 
[a] B=- 1 4 4. 6° (g=0. 2 8 0, MeOH). 

^H-NMR (3 0 0 MHz, CDCl 3) 6 : 1.0 0 (3 H, d. 7=6. 6 Hz)! 1.84-1. 
9 4 (1 H, m), 2.01-2.13 (1 H, m), 2.69-2.81 (1 H, m), 3.1 

5- 3. 2 3 (1 H. m), 3.4 1 (3 H. s), 3. 5 1-3. 5 4 (2 H, m), 3.8 9 
-3.9 8 (1 H, m), 4.2 4 (1 H, qui, 7=6. 3 Hz), 6.8 9 (1 H, d. 7=8. 
4 Hz), 7.5 1 (1 H, ddd, 7=8. 4, 6.9 and 1 . 5 Hz). 7.6 2 (1 H, ddd, 
7=8. 4, 6.9 and 1.5 Hz), 7.7 8 (1 H, d, 7=8. 4 Hz), 8. 1 6-8. 1 
9 (2 H, m). 

IR (KBr) 2 2 1 1. 1 5 6 8 cm-^ 

mmm 107 i^t-^m 111 (omm) 

4- [ (2 5, 4>?) .-4-bKa4^>'-2-;<5^;p-l-tfnu>'-;i/] - i 
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>y9^:^-7x>-7 -*;i/jj^nbU;Kl 8 4 mg),/>-nhD^>i.#l?(2 8 6 mg). 
hU7xr: ;U3j^7.7'f > (44 9 mg) , 7^h^t:l«P7^> (3. 5 mL) ©jg-B" 
m\Z7Vz^:^iV^>MpJ^^}i'(4 0%h)VX.>mm. 0.75 mL)<&0'CT?Jn^. 

J-)V (2. 5 mL) (D^i-S-J^tCl N7j<i?{b:^hU'^A (0.5 mL) <^Jin^. ^m-^ 

-f-TiltSSlL., 4- [ (2 5. 4 ^ -4-tHD:^^5^-2-^^Jl'-l-t!DU>' 
10 -M - 1 -'^>y5^Jt-:7a:>-7-*;P3}?nhU;W (6 8 mg) iA^'^m 

1 1 1) o 

[a] D=- 6 5. 7° (c=0. 2 3 5, MeO©. 

^H-NMR (3 0 0 MHz, CDCl 3) 6 : 1.2 8 (3 H, d, 7=6. 0 Hz). 1.6 3 (1 
H. d, /= 3 . 9 Hz) , 1.90 ( 1 H, ddd, /= 1 3 . 2 , 9 . 0 and 3 . 9 Hz) , 2 . 
15 3 0-2.38 (IH, m), 3.60-3.64 (IH. m), 4.15 (IH, dd, 7=1 
0. 8 and 3. 6 Hz), 4. 3 2-4. 4 3 (1 H, m), 4. 5 5-4. 6 0 (1 H, m), 6. 
6 2 (1 H, d, 7=8. 7 Hz), 7.3 8 (1 H, d. 7=6. 0 Hz), 7. 5 1-7. 5 3 
(2 H, m). 

IR (KBr) 2 2 0 9, 1 5 6 6 cm"^ 

20 %m.m 1 0 8 {.wi-^m 112 <Dm^m 

>';<9^;UX;i/5l^^->H (0.22 mL) }zVifUU:^^> (4. 0 mL) ©^g-^^^lCirt 
dt^Htij;l,/^DU F (0.14 mL) ^- 7 8 'C-eJJP;l^ 1 O^^^J^^Ufeo 4- [ (2 
5', 3i?) -3-tHo^->-2-;?^5^;i'-l-tfDU>'x;i/] -l-:f7hxhU 
JK2 0 7 mg) i^-Ji7UU:^^y (2. 0 mL) OM-^tJ^JP;^. 1 ^%W^\^f^o 

25 h u x5^;vT5 > (0.57 mL) <£in^ 1 0 i^mm.. ^\zMmx 3 0 ^m.w\^t^o 

nfc^?i?£5/U:^7y;v:^7^At^nvhi^^7w'~-e3^®iL', 4- c (2 ^ -2- 
p<5";i/-3-:^^y-i-t!ou>'x;i/] - 1 -:^:7 hxhu;i/ (150 mg) 
#fc ('fk'&^i 12). 



wo 2004/016576 



190 



PCT/JP2003/010228 



mp 113-114 "C. 

[a]D=-2 5 3.9° (c=0. 2 7 0, MeOH). , 
^H-NMR (3 0 0 MHz, CDCl 3) 5 : 1. 1 7 (3 H. d. 7=6. 6 Hz). 2.6 9 (1 
H, ddd. 7=1 8. 0, 7. 5 and 4. 2 Hz), 2.7 9 (1 H, dt, 7=1 8. 0 and 7. 
8 Hz), 3.15 (1 H, ddd. 7=9. 9, 7. 8 and 7 . 5 Hz), 3 . 8 9 (1 H, q, 
7=6. 6 Hz). 4.0 7 (1 H, ddd, 7=9. 9, 7.8 and 4. 2 Hz). 7.0 9 (1 
H, d. 7= 8 . 1 Hz) . 7.63 ( 1 H. ddd, 7= 8 . 4 , 6.9 and 1.2 Hz) , 7.7 
1 ( 1 H. ddd, 7= 8 . 4, 6.9 and 1.2 Hz). 7.89 ( 1 H. d, 7=8 . 1 Hz). 
8. 2 4-8. 2 8 (2 H. m). 
IR (KBr) 2216. 1759. 1574 crsT^ 

.4/73/. Calcd. for C 14N2O: C. 7 6.7 8; H. 5.6 4; N, 11.19. 

Found: C. 76.52; H, 5.63; N, "l 1.30. 

^mm 10 9 (it-^m 113 ©sjii) 

(2 S. 3 B)-l-^>i^;V-2-^^)i'\faVi^>-3-:t~JP (8 2 0 mg) ^^^JV 

r)vn-)i (3 0 mL) izmm. i N-mm (4. 3 inL)\ 1 (■§• 
7K) (5 0 0 mg) ^ijp^TK^^sKTfc 1 smmm^hT^o mm^^^. '^m^mm 
nrnvr^o mmz4-yjv:tu-i-^yh=Lhvji' (5 8 2 ng) , ^m^v^ 

A (8 9 0 mg) , i?^g^;i/X;i/5i>^->K (12.0 mL) ^MAl OO-C-Tl 5B# 
—'&XMM^ly^)ij^)Vtl^J^i7U'^h^^y^— (Chromatorex NHSdr^^Ui^ 

rm T««LT, 4-[(2 s. 3 /?)-3-t FD4^>^-2-^g-;^-l-fc;pu>'n;^]- 
l --^y h U;!/ (5 4 0 mg) ^#7t {it^m 1 1 3) o 
[a]n=-2 6 8.6° (c= 0 . 5 1 5 , MeOH) . 

^H-NMR (2 0 0 MHz. CDCl 3) d : 1.15(3H, d, 7=6.2 Hz), 1.8 0-2. 
2 0 (2H, m). 2.3 0-2.5 0 (IH. m). 3.2 0-3.3 8 (1 H. m), 3. 
7 7-4. 0 0 (2 H, m). 4. 10-4. 3 0 (1 H. m). 6.8 9 (1 H, d. 7=8. 
0 Hz), 7.4 6-7. 6 8 (2 H. m). 7.19 (1 H, d. 7=8. 0 Hz), 8. 1 4 
-8. 2 6 (2 H. m). 
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IR (KBr) 2211, 1567, 1514 cin"^ 

mmm no i^^^m 114 omM) 

4-[(2 s,3 ^-3-kHD^->-2-^5";^-l-t!DUi^:l;^]-l-:^:7^n^u;^ 

(2 8 0 mg) iiT^h^t Hn^^^ imi mL) OS-&Wc^iS'>7.;HJ^>m (7 

5 2 AiL) ^^m"ejnA.;^o >'x9^;i/x-7^;i^S:jp^T^^H'fbb, 4-[(2 s, 3 
3-k HD^>'-2-;^5^;i/-l-t! nUi?x;i/]-l-:h":7 b::ihU;i' ^^>X)V^ 

ymM (2 0 5 mg) ^ntc ut^mi 1 4) . 

mp 1 0 7-1 0 8 t:. 
[a] D =-1 7 4. 5° (c=0. 3 5 0. MeOH). 
10 ^H-NMR (CDCl 3) 6 : 1. 4 4 (3 H,.d. /=6. 3 Hz). 2.4 0-2. 5 0 (1 H, m). 
2. 8 0-2. 9 0 (1 H. m), 2.8 9 (3 H, s). 3. 9 8-4, 3 6 (3 H. m), 4. 
.5 8-4. 6 4 (1 H, m), 7.8 3-7. 9 4 ( 3 H, m), 8.0 2 (1 H, d, /=7. 

8 Hz). 8.37-8.40 (IH, m), 8.68-8.71 (IH. m). 
IR (KBr) 3320, 2228. 1194 cm"^ 

15 Anal. Calcd. for 

CieHieNzO? CHaSOgH-O.lHzO: C, 5 8 . 3 0 ; H. 5 . 8 1 : N, 8.00. 

Found: C, 58.13; H, 5.77; N, 7.97. 

mmm 1 1 1 ut^^m 1 1 5 omm) 

4_y;^jj-p_ 1 _/N;>v'^:t:7x>-7-*;i'jj^xhu;w (100 mg) . (2 

20 S,3R)- 2-;^^)V- 3 - tf O >J z^/-)V^m^ (93 mg) , mMtl ^J^A (1 

9 5 mg) . i^^^)V7.ATt^^iy]^ (1.5 mL) (DW^m^i oot:-ei^^m*^ 

4- l(2S,3R) -3-th*a^'>-2-p<g^;i/-i-t!aUi?x;W -i 

25 -K>V^^y:^>-7-tf}l7^:=.h^))Vil 0 8 mg) Ut^mi 15), 

mp 145-146 "C. • 
[q(] 3 0. 6" (c=0. 3 4 5, MeOH). 

1 H-NMR (3 0 0 MHz, CDCl 3) 6 : 1.28 ( 3 H, d, /= 6 . 6 Hz) , 1.80 (1 
H, d, 7=4. 5 Hz), 2.01-2.14 (1 H, m), 2.31-2.43 (1 H, m). 3. 
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8 2-3. 9 8 (2 H, m), 4. 1 1-4. 19 (1 H, m). 4. 2 3-4. 2 8 (1 H, m). 
6.4 9 (1 H, d, /=8.4 Hz), 7.3 5 (1 H, d, 7=5.7 Hz), 7.4 9 (1 
H. d, 7=8.4 Hz). 7.6 8 (1 H, d, 7=5.7 Hz). 
IR (KBr) 2 2 0 7, 1 5 6 8 cm"^ 
5 y4/?a/. Calcd. for C ^.4H 14N 2OS: C. 6 5.0 9; H, 5 . 4 6 ; N, 10.8 4. 

Found: C, 65.03; H, 5.58; N, 10.90. 

mmm 1 1 2 i^t-^m 1 1 e onm) 

4-[(2 5,3 j^)-3-tH□^->-2-p^5^;^-l-tfDU>'::l;^]-l-:^7h::lhU;^ 
(2 5 4 mg) , mm (17 5 mg) 2S:tX h U 7xn;UjJ=cX7^ > (5 10 mg) * 

10 hJVJi> (12 mL) \zmm. sm^SSTTy>^*;V3)?>m>^xg^;p (4 0%h;i/ 

x.>mm> 0. 8 mL) ^imx.mm.y\zi emmm^vitommvrcyfmm^^^^ 

15 )Vu-)V (1.0 mL) \zmm> U 1^7 A (2 8 0 mg) SriJO^^mTtCl . 0 ^ 

TMSbT4-[(2 S, 3 i)-3-t: Hn=^>'-2-^g^;P-l-trDU>^— ;W-1- 
^yh:z.V^))V (10 5 mg) Sr#fe ({(i'&J^ 1 i 6) « 

20 [a] B==-2 7 0. 2° (c= 0 . 6 1 8 , MeOH) . 

1 H-NMR (2 0 0 MHz, CDCl 3) 6 : 1 . 2 5 ( 3 H, d, /= 6 . 2 Hz) , 1.93 (1 
H. d-like), 2.0 0-2.2 0 (2 H, m), 3 . 1 8 - 4. 0 2 (1 H, m), 4.20 
-4.4 0 (1 H, m), 4. 4 0-4. 5 8 (1 H, m), 6. 8 6 (1 H, d, 7=8. 0 Hz), 
7.4 6-7.7 0 (2 H, m), 7.7 8 (1 H, d. 7=8. 0 Hz), 8.12-8.28 

25 (2 H, m). 

IR (KBr) 2211, 1565, 1515 cm"^ 

mmm 1 1 s at^m 1 1 6 <Dmm) 

1 —ry h~hu;i/ (i e 6 mg) , (2 5. 3 5) - 2 

Z-}dU^)-JJ-)V (9 8 mg) , m^ti^)^J^ (2 0 2 mg) . 



wo 2004/016576 PCT/JP2003/010228 

193 

' v'H (1. 5 mL) (DW^m^lO 0"CT'4 O^mWlyTcio ^MtC}^*P^SJ$:%^7K 

mWi^'^^)ti^)V:^^J^^u^hi^^yyc-'vmmVs 4-[(2 s. s i)-3-tHn 
4^'>- 2 1 - t!P U v'n;!/]- 1 hzi b U ( l 6 O mg) Wb-^ 
5 til 1 6) . 

mmm 1 1 4 (-fb^Ji^ 1 1 ? o^at) 

4-[(2 S.3 5)-3-t ^*P^'>-2-p^5^;^-l-t!^u>?-J^]-l-:^7^nhu;^ 

( 2 0 mg) tSimx5^;i/ ($5 1 ml) (DW^mizmm ( O . S mL) i:i^@?X^;i/ ( 3 
10 5.5 mL) om^m (0.3 mL) Sr^JglTSP^. ^a'fbUT4-[(2 5.3 ^-3- 

l::Hn^5/-2-^5=-;Wl-tfDU5^r.;W-l-:^7h-hU;m5mm(l 8 mg) ^ 
ab'&^l 1 7) o 

mp 111-112 X:. 
[a] „=- 1 4 4. 0° (c=0. 2 7 0, MeOH). 
15 ifi-NMR (DMSO-i/e) ^ ■ 1-10 (3 H, d. 7=6.3 Hz), 1.8 6-1.9 3 (2 

H. m), 3. 2 5-3. 3 1 (1 H, m), 3. 9 6-4. 0 4 (1 H. m), 4. 2 1-4. 3 

2 (2 H, m). 6.8 9 (1 H, d, /=8. 4 Hz). 7.5 5 (1 H, ddd. 7=8. 4. 6. 

9 and 1.2 Hz), 7.7 0 (1 H, ddd. 7=8.4, 6.9 and 1.2 Hz), 7.8 

9 (IH, d. 7=8.4 Hz). 7.9 7-8.0 0 (1 H. m), 8.2 3-8.2 6 (1 H. 
20 m). 

IR (KBr) 2 2 2 8, 1 2 2 3 cm-^ 
Anal. Calcd. for 

C leHieNzP? H2S04-1.2H20 : C, 5 1 . 6 6 ; H. 5 . 5 3 ; N. 7.53. 

Found: C. 51.60; H. 5.52;N, 7.62. 

25 mnm 1 1 5 ab-^^^ 1 1 8 <omm) 

4- [ (2 5. 3 R) -3-fcHP^>'-2-^^;W-l-tfaU>'-;W -1-^ 
>\/5^>:7x >- 7 -tfM^^ b U ;P ( 6 0 0 mg) > j^-X h U^MWWt (1.55 
g) , hU >'xn;i<7tNX:7^> (2.44 g) > T-h9bHn:7'7> (18 mL) (d 

m'^^iZTVi^:^}\^'^>^z^:'^^)V (4 0%h)VJ^>'Mm. 4. 0 mL) ^Q-CTSn 
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^^y^-x^mmi^x. Wi^m^mm^nrco :^mvimnt:Ad^y-)v (i 5 mi) 
om^^izi N*m'^b:^^U'^A 0.0 mi) ^m^. m.m.x4 o^mwvtci, k 

[ (2 S,3 S) -3-tiHD=^->-2-^5^;V-l-tfDU>?::i;H -1-^>V 

5=-*>'x>-7-:^7;i/7l?-hU;w (2 2 8 mg) s#fc (i\:.^miis) . 

5 2.0° (c=0. 4 5 0, MeOH). 
^H-NMR (3 0 0 MHz, CDCl 3) 5 : 1 . 3 0 (3 H. d, /=6 . 6 Hz), 2. 0 7-2. 
10 1 1 (3 H, m), 3. 6 1-3. 6 8 (1 H, m), 4. 0 9-4. 18 (2 H, m), 4. 4 
9-4. 5 3 (1 H, m), 6. 5 4 (1 H, d. 7=8. 4 Hz). 7.3 6 (1 H. d, 7=5. 
7 Hz). 7.5 0 (1 H, d. 7=8. 4 Hz), 7.6 0 (1 H, d. 7=5. 7 Hz). 
IR (KBr) 2 2 0 7 . 1 5 6 8 cm-^ 

mmm 1 1 a at^m 1 1 s (d^m) 

15 4-:7;i/;ra-l-^>V^^pf7x>-7-:^j;i/7l^::ihU;i' (1 0 0 mg) , (2 
S, 3 5)-2-;>^5^Jl/-3-fcfDU>'y— ;K8 6 mg),^^* U "^Ad 5 6 mg), 

i?^5^;ux;i'jj^=^r>'K (1. 5 mL) (DM'^m^io o"CT4 G^j-iij^Lfe, 
}^M^K]t^m^mzm€. B^mx5^;uTj4mbfc. *ftai?s*7jc'^^jfe?tb, ifejsfe, m 

i^bfc.#e»tlfe^a£Sr>'U*y;i/*^A^n"7hi^77^— TJltMU, 4- [(2 
20 5', 3 60 -3-t:Kn4^>'-2-^9^;i<'-i-t!nU>':=i;i'] - 1 -'^vi/^^^ty 

x>-7-;f7;vj}^-hu;i' (113 mg) ^mc at^mi i 8) . 
mmm 117 ({ti-a-tj 1 1 9 oM^t) 

4- [ (2 6', 3 ^ - 3-t Ha^>'-2->^5';U- 1 -tfPUi^— ;W - 1 -'^ 
25 >V^^yx.>- 7 -;?7;i/3j?- h U ;K 1 7 5 ng) tmWt:i:-^)V ( 1 0 mL) Oii 
-^mzimt (1.0 mL) t:mWtX.^JV (35 mD (DU-^m (1.3 mL) ^^ilT 
*n;lfe. ic^MJ^^±«Sr|^*L/, mm^i^X.^}VX.-^)V-JL^ (9 : 1) 
5&^^M^ikLT4- [ (2 5, 3 5) - 3 - k Hp^'>- 2 1 - bf n U 5^ 
- 1 -^>y5^:r:7a:>- 7 h U;H5iE^4^ (53 mg) (it 
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^mi 1 9) o 

mp 1 2 8-1 2 9 v. 
[«]„=- 3 7. 4° (c=0. 2 0 0, MeOH). 

^H-NMR (DMSO-^/e) • : 1.14 (3H, d, 7=6.3 Hz). 1.8 7-2.0 6 (2 
H, m), 3.5 3-3.6 1 (1 H, m). 3.9 6-4.16 (2 H, m). 4.' 2 9 (1 H, 
q. 7=5. 1 Hz), 6. 6 1 (1 H, d. 7= 8 . 4 Hz) . 7 . 6 3 ( 1 H, d, 7= 8 . 4 Hz) , 
7.68 (1 H, d, 7= 5 . 4 Hz) , 7.75 ( 1 H, d, 7= 5 . 4 Hz) . 
IR (KBr) 2 2 2 6, 1 2 2 1 cm-^ 
Anal. Calcd. for 

C i4Hi4N20S-H2S04-H20: C, 44.91; H, 4.85; N, 7.48. 

Found: C„ 4 4 . 9 2 ; H. 5 . 0 1 ; N, 7.52. 

mmm 1 1 s ut^m 120 <Dnm) 

(2 R,3 ^)-3-t:Hn^5>-2-pt5^;i/-5-:t=^^yfcfDU>'>-l-*;^7}^ 

>m tert^^jv (2.20 g) izm^j^^jv ( 1 8 mL) (Dm'^mz4 i^mtym 
-imx5^;u (6.0 mL) ^M^. MMx^immmi^vrc. ^jt-m^mmi^T'^n 
^mmmm^nr^io ^^^mm^'r h^\:.\^uy^> (50 mu (Dm^^\zii^mi\:.^) 
9-^Ar)V5.-^A (1.15 g) ^mm-^ia^. 1 smmuamMmv^. o'c\z 

}^m^. 7jc a • 0 mL) . 2 5 %im.i\:,t) U ^J>.mW. ( 1 . 0 mD , tK CS . 0 mD 

mm^m^mn (i.o g) srf#fe„ (107 mg) . 4-y}v^u-i-y< 

>V^-ty3Ly-7 -ts)V^::ih^))V{n Q mg) , ^i?;^7 U A ( 1 9 9 mg) , 
i^;<9^;i/7.;i/Jj^^vF (2.0 mL) (DM-^m^l 0 O-CTS O^mW^f^o mM.\Z 

}^^^s^&#?^,7Kfcft^. s^mx5^;i/-eitt{±iLfe, tttu^srTK^ijfe^tL. m^. m 
mvrcon^nrcm&^zy^jtiy}v:^^Ai7u^h^^y^—-tmmL. 4- [(2 

^,3^) -3-hHD^'>-2-^5^;v-i-tfDU>*n;i/] -i-^>V^^y 

x>-7-:^;;i/7}^-hU;i<' (172 mg) (it^mi2 0) o 

[a] B=+5 1. 8° (c=0. 2 6 5. MeOH). 

^H-NMR (3 0 0 MHz, CDCl 3) 5 : 1. 3 0 (3 H, d, 7=6. 6 Hz), 2. 0 7-2. 
11 (3 H, m), 3. 6 1-3. 6 8 (1 H. m), 4. 0 9-4. 18 (2 H. m), 4. 4 
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9-4. 5 3 (1 H. m), 6.5 4 (1 H. d, /=8. 4 Hz), 7.3 6 (1 H. d. 7=5. 
7 Hz), 7.5 0 (IH, d, 7=8.4 Hz). 7.6 0 (1 H, d. 7=5.7 Hz). 
IR (KBr) 2 2 0 7, 1 5 6 8 cm"^ 

mmm 119 at-^f^ 121 (^nm) 

5 4 - [ (2 R, 3 R) -3-b:KD^i^-2-p^g^;i/-l-trDU>?::i;W -1-^ 
>V5^:t7ai>- 7 -:^;i/7j?::ih-U;Kl 2 5 mg).p-nba^S#m(3 2 3 mg), 
h y aL~)V^7.y ^ > (5 0 8 mg) . -5^h^tHP7^> (4.5 mL) (DM^^ 
m\Z.rV-J-^)V'^>^-JX.^)\^ (4 0% h;^X>'^^K^ O. 8 4 mL) SO'CTJP 

10 ^'7y^--^mm\^-x. m.'^m^mm.^ntzo (i 5 mi) 

(om^m\zi N7Ki^>fb:^hu^7A (3.0 bl) ^mx. ^mT2i^i^Mj^bfe, s 

[ (2 A 3 ^) - 3-t Ha4^~>- 2-^^;i'- 1 -HpU vx;H - 1 
15 5^:t:7x>-7-;^3;i/3j?XhU;U (6I mg) (fb-&«^12 1) „ 

mp 145-146 "C. 
Ca]D=-2 9.2° (c=0. 3 5 3. MeOH). 

»H-NMR (3 0 0 MHz, CDCl 3) 6 : 1.2 8 (3 H, d. 7=6. 6 Hz). 1.8 0 (1 

H, d, 7=4. 5 Hz), 2.01-2.14 (1 H, m). 2.31-2.43 (1 H, m). 3. 
20 8 2-3. 9 8 (2 H, m), 4. 1 1-4. 19(1 H, m), 4. 2 3-4. 2 8 ( 1 H. m), 

6.49 (1 H, d, 7= 8 . 4 Hz) , 7.35 (1 H. d, 7= 5 . 7 Hz) , 7.49 (1 

H, d, 7=8.4 Hz). 7.6 8 (IH, d. 7=5.7 Hz). 

IR (KBr) 2 2 0 7. 1 5 6 8 cm'^ 

IIJSM 12 0 (fl:-&«l& 12 2 (Omm 
25 (2 if, 3 if)-3-t:Ho^>'-2->^9^;i/-5-:r=^ytfn>;>^>'-l-*;i/x|? 

>m tert^^)v (2.20 g) t.w^:r.^)\^ (1 8 mL) (Dm^m\^4 nmtn^M 
-mm:r.=^)v (6.0 mL) ^Mx. mmr^ inmmwvit.o ^^m^wmx^-xmn 

^mV^mn^mtCo 2^^Mi:5=-h^t Hn:7^> (5 0 ml) (OU'^m\zyi(.mit^) 

^^at)v^:zoa (1.15 g) ^MUx^mx. 1 smmmmmrnvrco ox:\z 
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}^mm.. 7K (1. 0 ml) , 2 5%JmittfV^J^m}l& (l. O mU , (3. O mL) 

^jmkMx. immmwvfto y^mm^^.^^ hSr^v^T^t^u. sMsm^bT 

(1.0 g) (3 3 0 mg) > 4 -7;i'::^a- 1 -:^ 

7b - hU;i' (5 0 0 mg). , mWttlV^A (6 0 6 mg) > e^p^5^;i'7.;V3i^=¥>' H 
5 ( 5 . 0 mL) (DU-^m^ 1 0 0 "Cl? 3 0 ^mWVT^o ^mi-J^^f^^J^J^^^^Kt^a 

§'>U:^3y;^;^J^Ai7□v^i^7:7w'-TJi«MU^ 4 - c (2 ^, 3 i?) - 3 -tn 

o^->-2->^g^;i'- l-t?DUi?:::;W -l-:^y h:=-hV)V (4 7 3 mg) ^ 
#fc (^b'&tH 2 2), 

10 [a] D=+ 2 7 1. 5" (c=0. 5 5 5. MeOH) . 

iR-NMR (2 0 0 MHz, CDCl 3) 5 : 1. 2 5 (3 H, d, /=6. 2 Hz). 1.9 3 (1 
H, d-like), 2.0 0- 2.2 0 (2 H. m), 3. 1 8-4. 02 (1 H. m), 4.20 
-4.40 (1 H, m), 4. 4 0 - 4. 5 8 (1 H, m), 6. 8 6 ( 1 H. d, /- 8 . 0 Hz) , 
7.46-7.70 (2 H. nO. 7.78 (IH, d, /=8.0Hz). 8.12-8.28 

15 (2 H, m). 

IR (KBr) 2211, 1565, 1515 cm"^ 

mmm 121. at^m 123 omm) 

4- [ (2 J?, 3 /O -3-t:HP4^'>-2-^5^;P-l-t!nU>'n;W] -1-:^ 
7 hnhU;i' (2 7 2 mg) . p-nhn^S#m (7 19 mg) . bU:7xn;V7f:X 
20 (1.13 g) , 5^h^t:FP7^> (10 mL) (Dm'^'\^^zr'/z^tl)V:^> 

^i^X^;V (4 0%b;VX>M> l. 9 mi) S:0'C-C^JP^^ ^MTl 2B#M*^ 

itfi?ffi5KtrS^#fe. 2tw?ft4^ti«i:p^^/~-'l^ (1 5 mL) ©il'&tilcil NTK^Yb 
rM-U-^A (3.0 mL) ^^"^4 0 5fM*^bfc. S;S«K;^:&J^7Klc?^^. 

^^<£->u*y;i';)5j^i=.i7aThi^97^'-Tim$au, 4 - c (2 a 3 5) - 3- 

t Fn^v'-2 1 -tfaUv^x;!/] - 1 -±y hxhu;v (102 mg) 

2r#fc (fk-a-^1 2 3), 

[o]d=+2 6 9. 8° (c=0. 5 9 0. MeOH) . 
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^ H-NMR (2 0 0 MHz, CDCl 3) <5 : 1 . 1 5 ( 3 H, d, /= 6 . 2 Hz) , 1.80-2. 
20 (2H. m), 2.3 0-2.5 0 (1 H. in), 3.2 0-3.3 8 (IH, m), 3. 
77-4.00 (2 H, m), 4.10-4.30 (IH. m), 6.89 (IH. d, 7=8. 
0 Hz), 7.46-7.6 8 (2 H. m). 7.19 (1 H, d. /=8. 0 Hz), 8.14 
5 -8. 2 6 (2 H, m). 

IR (KBr) 2211, 1567. 1514 cm"^ 

ni^m 1 2 2 (^h-^m 124 omm) 

4-y^A-#-fc^^CI=^^5>:^7^S^^>- 1 -*;i/J}?=^^>'< ^ H<;i/i'P U K (2 
0 0 mg) , TU;VT;i/n~;i/ (4 8 Ml) . >^X5^;WX-^;i/ (20 mi) (DM^ 
10 i^ic:hUx5^;i/T5> (0. 1 0 ml) ^mM-vm^. 3Hrasii^bfc. 

LT, [3- (4-:/DA- 1 -:^75^;^) -4, 5->»t Hp-rv^^-y-y— 

-5— 1-;!^] ^d^y-JV (18 8 mg) (^b-&^124) o 

^ H-NMR (2 0 0 MHz, CDCl 3) 6 : 2.01 ( 1 H, t, /= 6 . 6 Hz) . 3.41-3. 
15 64 (2 H, m), 3.69-3.81 (IH. m), 3.91-4.02 (IH. m). 4.8 
4-4.9 7 (IH. m), 7.3 7 (1 H. d. 7=7.8 Hz), 7.6 0-7.6 9 (2 H, 
m), 7.8 0 (1 H, d, 7=7. 8 Hz), 8. 3 1-8. 3 5 (1 H, m), 8. 9 1-8. 
9 7 ( 1 H, m) . 

mmm 123 i^^m 125 omm) 

20 [3- (4-':fuA-i-'^y'^)V) -4, 5->^t Ha-ry:t4^>t^^/-;l'-5- 
'f;^] y^^y-Ji^ (7 0 mg) , ->7>'(\:M^ (1 6 mg) . y^h^^T. (hU:7i 
XJl//|NX7-f » /"^^z^^A (0) (2 6 mg) , N,N-i^p^9-)V^)VM.7^ F (3. 

0 mL) (Dn^m^T)]/zi>mm^Ti o or^i smmmwvrz. mmz^/^m^^ 

hif=7y^'-'^^%\^. 4- [5- (bHn;^->^^;i/) -4, 5 -S^b Hn-r V 
•t^'^V-)V-^-^)V\ -l-:^7hxhU;W (4 6 mg) (-fb-g-*^ 1 2 

5) o 

mp 138-139 t:. 
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^H-NMR (3 0 0 MHz, CDCl 3) 6 : 1.9 3 (1 H, dd, /=8. 1 and 5. 4 Hz), 
3.4 9-3.6 5 (2 H, m), 3.74-3.8 0 (1 H, m), 3.9 7-4.0 3 (1 
H, m). 4. 9 3-4. 9 7 (1 H, m), 7.5 9 (1 H, d, 7=7. 5 Hz), 7.7 0- 
7.8 0 (2 H, m), 7.9 3 (1 H, d. 7=7. 5 Hz). 8.3 0-8.3 3 (1 H. m), 

5 9 . 0 1 - 9 . 0. 4 ( 1 H, m) . 

IR (KBr) 2 9 2 4, 2 2 2 4 cm"^ 

Aaal. Calcd. forCigHigNgOgrC, 71.42; H, 4.79; N, 11.10. 

Found: C. 71.22; H, 4.86: N, 11.06. 

mmm 124 (^b-g-tj 126 <Dmm) 

10 4- [5- (bHn^^v-^^^;!/) -4, 5-5^hHn>rV:t^^lJ-\/-;p-3-'f 
-l-:^7h— (4 6 mg) t ^;^^>^^5^;^3j^;^AT5 H (1.0 mL) <D 

w^mzym^t^ b u A ( 6 0 %m&.. 3 5 mg) ^mwr^-rnxfto 2 0 ^mw^. 

15 Ai^n'7hi^^:7^'-7?3|i^b. 4- [5- (^ h4^S/^5=-;W -4,5->'hH 

□-I' y:t^rity-;p- 3 — r;H - 1 -:^:7 h- h u;w (38 mg) (-ffc:^ 

#H 2 6) . 

mp 110-111 

^H-NMR (3 0 0 MHz, CDCl 3) d : 3.4 7 (3 H, s), 3.4 7 (1 H, dd, 7= 
20 16.5 and 7. 8 Hz), 3.5 9 (1 H, dd, 7=1 6. 5 and 10.8 Hz), 3. 6 

6 (2 H, d, 7=4. 5 Hz), 4. 9 4-5. 0 3 ( 1 H, m). 7.5 8 (1 H, d, 7=7. 

8 Hz), 7.7 0-7.7 9 (2 H, m), 7.93 (1 H, d, 7=7. 8 Hz), 8.30- 

8.3 3 (IH, m). 9.0 6-9.0 9 (1 H, m). 

IR (KBr) 2 2 2 2, 1 5 1 4 cm"^ 
25 ylJia/. Calcd. for C 14N 2O 2: C, 72.16; H, 5.30; N, 10.52. 

Found: C, 71.91; H, 5.19; N, 10.65. 

mmm 1 2 5 (.^^m 127 (omm 

4- [4- (kHo^^v-^^^;!/) -2 -p^5^;i/-l-t:au>'r.;w -i—^-yh::^ 
hij;u (1. 1 2 g) , ^Wm:r.^)V (10.0 mL) \zmM^ ^N-m\:,yi^^-W 
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mx5";K2 mOSr^m-eiPA.. f^^mithX. 4- [4- (t H a4^>';<9^;W - 

2-^g^;i<'-i-t!DUv^-;n - 1 h-hu;u^miS (i.oe g) 

('fb'&tJl 2 7). 
mp 114-11 6*0. 
5 ^H-NMR (2 0 0 MHz, DMSO-fifj) 5 : 1. 1 3(3 H, d, 7=5. 8 Hz), 1. 3 0-1. 
60(1 H, m), 2. 10-2. 40(2 H, m). 3.25-4. 20(6 H. m), 6.92(1 
H, d. 7=8. 4 Hz), 7. 5 0-7. 8 0 (2 H. in),.7. 9 1(1 H, d, 7=8. 0 Hz), 7. 
9 1 (IH, d, 7= 8 . 0 Hz) , 8 . 2 4 ( 1 H. d, 7=8 . 4 Hz) . 
IR (KBr) 2 2.2 5, 1521, 1389 cffl-^ 
10 Anal. Calcd. for 

C i7Hi8N2 0-HCl-0.1AcOEt: C, 6 7 . 0 7; H, 6 . 4 0 ; N, 8. 9 9. 

Found : C. 6 7.0 0; H, 6.30; N, 9.20. 

mmm 126 iit'^m 128 omm) 

(2 R,4 j?)-4-bh*n^>'-2-(tHD^'>p^5^;i/)t!oU>'>-l-:^;V^>m 
15 tert-yg^;!^ (7 0 0 mg) ^h;i'X> (2.0 mL) \zmm^ hU^JVrtag^m (4. 

0 ml) ^■m^mm.Tizzmmmt^iyfc. ^mm^mmnmv. mmz. 4-y)v 

:^-^-l-:^7^x^U;^ (440 mg) , ^m:^U»^A (1.34 g) > 

xjwjj^^^v'H (10.0 mL) ^m^i 0 o'CT4i^r^it*^ufc. mmz}^^^. k 
20 n^nrcmft^i^vtfy}V:fy^j^i7U'^h^^y^—'C'mmv. 4-[(2A4^- 

4-t: Fa^S/-2-(t Hn:^'>;>^5^;W-l-tfoU>^x;i/]-l-:^:7hxhU;Kl 

1 9 mg) ^ntc (it^m 1 2 8 ) o 
mp 146-147*0 . 

[q!]b=-2 8 4. 7° (c=0. 3 6 4, MeOH) . 
25 ^H-NMR (2 0 0 MHz. CDCl 3) 5 : 2. 0 5-2. 4 0 (2 H, m), 2.4 6-2. 7 
0 (1 H. m), 3. 1 0-3. 2 4 ( 1 H, m) , 3.3 5-3. 8 0 (3 H, m) , 3.9 
6-4.10 (1 H. m) , 4. 1 6-4. 3 0 ( 1 H. m) . 4. 3 5-4. 5 5 ( 1 H. m) . 
7.13 (.1 H. d. 7=8. 2 Hz) , 7.5 0-7.7 5 (2 H, m), 7. 8 0 (1 H, d, 
7= 8 . 2 Hz) . 8 . 1 2 - 8 . 4 0 ( 2 H, m) . 
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IR (KBr) 2 2 1 4, 1 5 7 0 cm-^ 
Anal. Calcd. for 

C leHioNzOj-O. lAcOEt: C, 70.08; H, 6.11; N, 10.11. 

Found :C. 70.00; H, 6.14; N, 9.96. 

5 m&m 12 7 wb-^ty 12 9 (r>mm) 

(2 R,4 ^-4-kh*D^'>-2-(bHP4^$/^5^;i/)trDUi^>-l-;^j;Wj}^>l! 
tert-T'^^;!/ (7 0 0 mg) ^h)VJi> (2.0 mL) \zmM. hVy)l':tumm. (4. 

0 mL) ^iQ^mmrf\z2mmm^iyrc:o Kmm^mm^mv. mmz. A-y)v 

:tD- 1 -:?-:7 hnhU;V (4 4 0 mg) . ^^J^Ui^/A (1 340 mg) , 

10 H ( 1 0 . 0 nD^m^io ox:-^Anmm^vtco'^mzii^n^. 

%^nitmm:^-y^)t!^}Vt}'7h.ifn'^Vir^y-(-'^i^m\y. 4-{[(2 R, 4 g)- 

l-(4-i/Ty-i-:^^9^;^)-4-l;: Yu^ly\^u^V>-2-^ h=^^M-l.- 
tJ-^b-bUJU (5 0 mg) ^ntc (<t:^tfl2 9) , 
15 mp 1 2 3 - 1 2 at:. 

^H-NMR (2 0 0 MHz, CDCl 3) 6 : 2. 12-2. 30 (2H, m), 2.76-2. 
9 4 (1 H, m). 3. 4 8-3. 5 2 (1 H, m) , 3. 8 8-4. 0 0 (1 H. m) . 4.. 

1 5-4. 3 8 (2 H, m) , 4.6 0-4. 7 6 ( 2 H, m) . 6 . 6 4 (1 H, d. /= 
8.6 Hz) , 7.19 ( 1 H, d. /= 8 . 0 Hz) , 7.40-7.8 5 ( 7 H, m) , 8 . 

20 0 4 - 8 . 3 0 ( 3 H, m). 

IR (KBr) 221 4, 1570 cm'^ 
AnaJ. Calcd. for 

C 27H 2iN 3O 2-0. 2AcOEt: C, 76.39; H, 5.21; N, 9.61. 

Found :C. 76.25; H. 5.18; N, 9.87. 
25 ^JSM12 8 ({b-&<^ 1 3 0 ©mjg) 

(1 -'^>'i?;i/-3. 5->»p^5^;Hf nUi?>-3-<;W (1.8 8 g) . 

(6 0 mL) , 1 N-mk (8. 6 ml) . 1 0%/"^^^^^^^^ (-^tK) 

(1.10 g)<DM-^m^7i<.mmmT\zi6f^mmi^vrc. mm^^^. ^m^mm 

nmi^Tco mm:\z4-yjV:ta-i-i-yh:::.h^))V (1. 1 0 g) . m^:^^)^ 
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A (3.5 5 g) , >^p^5^;i/:^;i^3tN^'>H (3 0.0 niL) SriQA. 1 0 0X:T4^P^ 
xmmv. 4-[4-(kHDJ^rS^p^5^;W-2, 4->^^5=•;^-l-t!^U>'-;^]-l-:^ 

5 :7 h u;i/ (4 8 0 mg) ^%rz (^t^m l S O) o 

mp 1 0 0 - 1 0 1 x:. 

1 H-NMR (2 0 0 MHz, CDCl 3) 6 : 1 . 0 2 ( 3 H, s) , 1.20 ( 3 H, d. /= 5 . 
8 Hz) , 1.6 5-2. 0 4 (3 H. m), 2.9 8 (1 H, dd, /= 1. 0 Hz and 9. 
8 Hz), 3.6 6 (2 H, d, /=5. 4 Hz) , 4. 0 0-4. 2 6 (2 H, m), 6.8 8 
10 (1 H, d, 7=8.4 Hz) , 7 . 4 2 - 7 . 7 0 ( 2 H. m), 7.23 ( 1 H, d, /= 8 . 
0 Hz), 8. 1 2-8. 2 6 (2 H, m). 
IR (KBr) 2 2 1 1, 1 5 6 4, 1 5 1 5 cm-^ 

AnaJ. Calcd. for C igH 20N 2 0- C, 7 7.11; H, 7.19; N, 9.99. 



15 " mmm 129 i^t^m 1 3 1 omm) 

4-:7;i/;tP-l-:?-7h-hU;K3 0 0 mg) > -r V-T >HU >(2 5 0 mg) . 
mktl^J^A (2 7 0 mg) . z^/^^}V:Z.JV^^>^\i (6.0 mL) (DW^m^l 0 

20 ^^y^-xmmi^. 4-(i, 3->?kHn-2 /r-fy-f >H-;i/-2-r;W-i-:h 
y h=.hV)V (.1 9 5 mg) iit^^l 3 1). 

mp 156-158 "C. 

^ H-NMR (2 0 0 MHz, CDCl 3) 6 : 5.0 0 (4 H, s). 6.9 4 (1 H, d, /= 
8.2 Hz), 7.30-7.41 (4 H, m), 7.4 8-7.7 2 (2 H, m), 7.82 
25 (1 H, d, 7=8.2 Hz). 8.2 2 (1 H, d, 7=8.0 Hz), 8.4 8 (IH, d. /= 
8 . 0 Hz) . 

IR (KBr) 2201,1561, 1413 cm"^- 

mmm 130 (-ft:-&«^ 132 omm) 

(2 A 4 ^)-2-(t HP^>'pt5^;i/)-4-p^ h=¥>^\^Ui)i^>-l-t!)V^>mtext- 



Found :C, 77.09; H, 7.25; N, 9.90. 
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^^)\^ (7 0 0 mg) ^ h;i/X> (2.0 mL) V U 7;U:tOS^m (4.0 mL) 

-:^:7^r:^u;^ ooo mg) . m^ti^)^h. (730 mg) , 

(6.0 mL) Sip^i 0 ot;-:?! 6^^8l*^L/h. ^mi'J^^m^ 

/i:^MS'>U;^jy;i';*r^Ai7nThiJf^:7-Y-TMMbT. 4-[(2 /?, 4 /?) -2 

-(h FDi^^'>^g=-;i/)-4-^ h=^5/- l-tTDUv'x;!/]- 1-^:7 hxhU;K3 3 

4 mg) (fb-^^l 3 2), 
Ca]D=-2 12° (c=0. 3 16. MeOH) . 

10 ^H-NMR (2 0 0 MHz, CDCl 3) 6 : 2.00-2.30 (2 H, m), 2.40-2.6 
0 (IH, m), 3.2 0-3.40 (IH, m), 3.44 (3H, s). 3.50-3.7 

6 (2H, m). 3.9 2-4.2 6 (3 H. m), 7.0 9 (1 H. d. 7=8.6 Hz), 7. 

5 0-7.7 4 (2 H, m) 7.8 0(1H, d, 7=8.0 Hz), 8 . 1 6 - 8 . 3 0 (2 H, 
m). 

15 IR (KBr) 3437, 2212, 1568 cm-^ 

mmm 131 <,\\L-^m 133 o^it) 

4-[(2 R.A iO-4-fcHo^->-2-(t HP^->p^5^;^)-^-t!^ui^x;^]-l-:^ 

7hxhU;i/ (3 10 mg) •^N,lhV:^=^)\/i^)\/^r^Y (6.0 mL) \zMm. ^ 
?^TtC7K^'fb::^ h U ^7 A (6 0%?fttt, 1 0 0 mg) <£lJP;^fc^. ^MlcMbll^ 
20 W^J^bfe. OVi-r. (0.3 mL) ,*ira;^^STfc2Nf^*ti^^Ufc, 

#e>nfc^^sr5^u;<jy;i':^^Ai;7DThi/^y^'--e«mbT, 4-[(2 r,a 
^-4-p< h=^^>/-2-(^ h^>-;>^5^;i/)-i-fcrnu>?x;i/]-i-:^7 hxbu;!/ (3 

0 3 mg) ('fb'&i^l 3 3) o 

25 ^H-NMR (2 0 0 MHz, CDCl 3) (5 : 1.9 0-2.5 0 (1 H, m), 2.5 0-2. 

7 0 (1 H. m), 3. 2 5 (3 H, s), 3.25-3. 55(3 H,m), 3.41(3H, s), 
3. 80-4. 27(3 H, m), 7.00 (IH, d, 7=8.0 Hz), 7.48-7.70(2 
H, m), 7.7 8 (IH, d, 7=8.0 Hz), 8 . 1 4 - 8 . 2 6 (2 H, m). 

IR (KBr) 2212, 1568 cm"^ 



L 
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mmm 132 at^m 134 omm) 

i-^>>?;i/-2, 2->5^^;i/tfDU (1.0 0 g) (30 

ml) \zmm. 1 N-mM (5. 5 mU , 10 X/^^'^z^^J^mm (^tK) (500 mg) 

5 4-7;i/:tD- h-hU;!^ ('2 5 6 mg) , mWttlV^A (8 2 5 mg) 
-R.ZSz^^9-)VXJV:^=¥zy\^ (6.0 mL) (DM-^i^^l 0 OX^-^Z ommmP^Vfc. 
ViT\ 5 iS^y-;^ (210 mg) SitXj^g?;^? U A ( 2 8 0 mg) ^Ha^ 1 0 0 "C 

10 nvhi^^7^--e3i«i$LxT, 4-(2. 2-5^pC5^;^-l-t^^u5>-;^)-l-:^>'^ 

nhU;i- (4 6 mg) iit'^^l 3 4) c 

^H-NMR (2 0 0 MHz. CDCl 3) 6 : 1.17 (6 H. s), 1.9 0-2.15 (4 H, 
m) . 7 . 3 4 ( 1 H, d, /= 8 . 0 Hz) , 7.48-7.7 0 ( 2 H, m), 7.83 (1 

H, d, 7=8. 0 Hz), 8.14-8.22 (1 H, m), 8 . 4 2 - 8 , 4 9 ( 1 H, m). 
15 IR (KBr) 2 2 1 8, 1 5 7 0 cm-i 

mmm 133 cit^m 135 omm) 

D-T'DU^TS H(8 0 0 mg),4-7;i':tD-l-:^:7h:::hU;Kl O d 0 mg) 
RZSmmi^^J't7A (1 0 0 0 mg) (C>^^5^;PX;V'7Jn^>/H (15.0 mL) ^Jn^ 
1 0 0*0^2 smmm^^hfco ^MI-J^^^x SJStrfr7K&a^> i^mx^;VT?«& 

5^;w=i : 2^Mixmmi\:.vx. i-(4-'>T/-i-:^:7g=-;i/)-D-:/PU>T5 H 

(5 7 0 mg) &#fc (^b-a-ife 1 3 5 ) o 
mpl76-177'C. 
[q!]b=-1 9 4. 6° (c=0. 3 8 0. MeOH) . 
25 ^ H-NMR (2 0 0 MHz. CDCI 3) 5 : 1.82-2.30 (3 H. m), 2.50-2. 
72 (IH. m), 3. 3 0 - 3. 4 2 (1 H. m), 4. 1 0 - 4. 4 8 (2 H, m). 5.2 
9(1 H, br.s). 6. 3 8 (1 H, br.s), 6.9 7(1 H, d. 7=8. 0 Hz), 7.5 0 
-7.75 (2H, m). 7.78 (1 H. d. 7=8.0 Hz), 8.2 0-8.3 2 (2 H. 
b). 
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IR (KBr) 2210, 1690, 1568 cm"^ 

m&m 13 4 uh^m ise (omM) 

l-(4->^Ty'-l-:^7g^;^)-D-::^PU>T$ H(i 6 o m)^i^^uu^^>ii 
0 ml) izmm^ M7jc h u y)v-tumn ( o . 2 5 mD mf^hv x^;i/t$ > ( 0 . " 

T;i^*uftiufem> #mx5^;vTttttjLfcc s&tH?s^7K-r?5fe#L, mm. mmv 
rco%(^nrcmm:^i^v:^^'}v:^^A^u'^hif^y-(-'T;mmv. (2 ^)-i-(4 
->T/-l-:^75^;^)lf^u>?>'-2-:^^;^3i?nhu;^ (113 mg) $#fc ab-^ 

4^1 3 6) , . 
10 [a]D=+92.3° (c=0. 3 9,, MeOH) . 

^H-NMR (2 0 0 MHz, CDCl 3) 6 : 2.0 0-2.7 2 (4 H, m), 3.3 5-3. 
50 (IH, m), 3.65-3.82(lH, m), 4. 70-4. 80 (IH, m), 7. 
88 (IH, d, /=8.0 Hz), 8.04-8.15 (IH, m), 8.20-8.32 (1 
H. m). 

15 IR (KBr) 2 2 1 6, 1 5 7 3 cm"^ 

mmm 135 at^m 137 

l-^>>^;V-3-7a;:n;Vt!DU5?> (2.35 g) ^;^^)Vr}V:2—}V (3 0 mL) 

\zmM. 1 N-mm (i o mD , i o%n^s?^Amm (^tK) (1200 mg)^ 

20 -^Jl'^tn- 1 -:^:7 bn bU;i/ (6 0 0 mg) , mm:fJ^JOA (1 5 0 0 mg) > 

' i?>.-^;^x;i/7j^^-> H (15.0 mL) ^jp^ 100 "CT? 1 5 mmmwvrco mmz 

-(3->'xn;i/-l-fc!DU>^-;i/)-l-:^7 (6 2 8 mg) (fb-^ 

25 %1 3 7) . 

^H-NMR (2 0 0 MHz, CDCl 3) 6 : 2.0 1-2. 5 7 (2 H, m). 3.4 0-4. 0 
2 (5H, m), 6.7 3 (1 H, d. /=8. 4 Hz), 7. 2 0-7. 5 0 (5 H. m). 7. 
5 7-7.7 0 (1 H, m), 7.75 (1 H, d, /=8. 4 Hz), 8.12-8.32 (2 
H, m). 
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IR (KBr) 2205, 1563, 1518 cm"^ 

mmm 1 3 e at^m 1 3 s (Dmt) 

4-(3-fcFa^>'-l-t?nU>^::i;W-l-:^-7h::ihU;U (2 2 0 mg) . 7x7 — 
;V(17 5 mg) Rt/fhU7xn;i/7iNX:7^> (2 9 0 mg) 5&h;l/X> (6 ml) 

5 Rt/^T-b^t KP>'^> (2 mL) \zmm. ^m^m.^rr'/^^tl)V's^>m^^J^^}v 

(4 0%h)VJ:>mW.. 1.2 BiL) $lJD^> ^MTlci 5NfFHm#bfcc KJ^^W.^ 

>'-l-t?DU5^::i;W)-l-:^:7 h— hU;U (18 0 mg) Sr^fc ('fb-&^^13 8) . 

^H-NMR (2 0 0 MHz, CDCl 3) 6 : 2.2 0-2.5 0 (2 H, m), 3.50-4. 
10 . 1 0 (4 H, m), 5. 0 0 - 5. 1 5 (1 H, m), .6. 8 0 (1 H, d. 1=8. 0 Hz), 6. 

8 2-7.0 6 (3 H, m). 7.2 2-7.3 8 (2 H, m), 7 . 4 2 - 7 . 7 0 (2 H, 

m), 7,7 6 (IH, d, 7=8.0 Hz). 8.1-2-8.30 (2H, m). 

IR (KBr) 2 2 1 3, 1 5 6 8, cm"^ 
13 7 (it-^m 13 9 (D^m) 
15 4-[(2 5'. 3 ^-3-t:l^D^>^-2-^5^;Wl-tfaU>'::i;W-l-:?-:7 bu;p 
(110 mg) ^ N,lf-S^>^'^)V-^)VA72. H (2 mL) \zmm. »TlC^j^Ufc. 

Ol^i-r. *3^^b:M-U^7A .(6 0%?fitt, 3 5 mg) «rijn^, ^i^lzmmXO. 5m 

mmWhtc. OViT. J;-5{b^^;l/ ( O. l O mi )*iJDAfc^, ^iaTlrl 51^ 

4-[(2 5.3 /f)-3-^ ^^r->-2-^^;^-l-H^u>'-;^]-l-:^>' h-hu;i/ 

(110 mg) ('fb-^^J 13 9). 

[a]D=-221'' (c=0. 4 5, MeOH) . 

^H-NMR (2 0 0 MHz, CDCl 3) 6 : 1. 1 4 (3 H, d, 7=6. 2 Hz), 1.8 0-2. 
25 20 (IH, m). 2.28-2.46 (IH, m),. 3.20-3.38 (IH, m), 3. 
4 7 (3 H, s), 3.5 0-3.9 8 (3 H, m), 6.9 0 (1 H, d, 7=8. 2 Hz), 7. 
4 6-7.6 8 (2 H, m), 7.7 9 (1 H, d. 7=8. 2 Hz), 8.14-8.24 (2 

H, m). 

IR (KBr) 2211, 1568, 15 1 4 cra-^ 
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mmm 1 3 s ut^^ 140 (Dmm.) 

3 - ( 2 -X h ^ V'- 2 -:t =^ y X5^;0 fcf D U >- 1 >m teit-^^)V (51 

0 mg) <&h;UX> (2.0 mL) \zmm. h^)y)V:tumm. (2.0 mL) ^MX^ 

5 XhU;U (1 7 1 mg) , Ktm:^U':7A (4 10 mg) . i^^^;i/X;i/*^>>'K (4. 
0 mL) ^iP^l 0 Ot:Tl. 5B#ra»bfeo ^M^C?^^^, SjStl{C7K^a^. 

DUs^>-3-i';nimxg^;i' (3 0 0 mg) Sr#:^ (-fb-^^ii i 4 o ) o 

10 ^H-NMR (2 0 0 MHz, CDCl 3) 6 : 1. 2 8 (3 H, d. 7=7. 2 Hz), 1.6 4-1. 
8 8 (1 H, m). 2. 20-2.49 (1 H, m). 2.5 3 (2 H, d, J = 7. 8 Hz) , 
2.6 2-2.7 0 ( 1 H, m) , 3 . 4 0 ( 1 H, dd, /=7 . 6 Hz and 7 . 7 Hz), 3 . 
5 5-3. 8 4 (3 H. m), 4.17 (2 H, q, 7=7. 2 Hz), 6.7 0 (1 H, d, 7= 
8. 4 Hz), 7.4 0- 7.6 8 (2 H, m), 7.72 ( 1 H, d, 7=8. 4 Hz), 8. 

15 1 2-8. 2 8 (2 H, m). 

IR (KBr) 2199, 1732, 1 5. 56, 1522 cm-i 

mmm 139 i^t^m 141 (Dum.) 

3-(2-X>+>'-2-:t4^yx5^;i/)tfaU>'>-l-*;i/3j?>^ tert-y5^;i/ (1 2 

0 0 mg) \z4 N-mm (mm:ii9-jmmy (1 0 mi) izmm. 1 . 5^^^*^^^. 
20 hJVjiy^M^m^^mvrzo mmzy^hy\^]^uy^> (35 mi) ^m^. ^ 
}^y\zmw> *^'ffcU5^'i'AT;i/5xC7A (530 mg) ^{i^mr-Din^rziW:. m 
mzmvsmmmt^vrco Kjt^m^^if^hrcmi. 4 N-7mit^hv^A (a mu 

y^h^\i\^uy^>m^^t>'&mm^mhrco mmzma'km7}<^ (5 mu ^mx 

25 5^^DD^3'>T?ttmb}fco 3^atic:4-y;i/::t-p- 1 -:^y hnhu;u (3 4 0 

mg) , ^^;i7'Jr>A (4 10 mg) , >^^5^;^X;^3f:^^-> H (6.0 mL) ^m^l 
^u-rhifyy^—xmrni^T. 4-[3-(2-t FD^>^x5^;i/)-i-tfnU>':r 
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;w-i-^:i7 hnhu;i/ (223 mg) ^mit i-it^mi^i) , 

^H-NMR (2 0 0 MHz, CDCl 3) 6 : 1. 4 5 (3 H, I. /=5. 0 Hz), 1.6 2-1. 
9 0 (3 H, m), 2.10-2.60 (2 H, m). 3.41 (1 H, 7=9. 2 Hz), 3. 
52-3.90 (5 H, m), 6.65 (IE, d, 7=8.4 Hz), 7.36-7.68 (2 
5 H, m), 7. 7 1 (1 H, d, 7=8. 4 Hz), 8.10-8.30 (2 H, m). 

IR (KBr) 2 2 0 4, 1 5 6 2 cm-* 

mmm 140 ii\:^m 142 ©stat) 

2-C(l g)-^UA-l-X.-)V^\£uVz^>-l-iJM>m. \eTi-:/^)V (16 0 0 
mg) <£^^^y-;i' (5 0 mL) \zmm> mSt (2 mD mSl 0%/'%^i^^A^m 

10 tK) (1 6 0 0 mg)s:ip;^7Km^»sTtci 9i^^^#bfc. mm^^*> ^m^m 
i?mmvft. n^\zh)vx.> (2.0 mi) \zmm. hvy}v:tumm: (4.0 mi) 

i-yh:=-hV)V is 2 0 mg) , m^ti^J^A (1 4 5 0 mg) , >^^9^;I/X;1/i}n^ 

(10.0 mL) ^iu^i 0 ot:-T?3. 5mmm.wvrc. mmzT^m^^. K!ts<^ 
nrcm^^>'Vti^)itf^A^u'^h^^y-(--v^m:Vx. 4-(2-:/Ptf;i/- 

l-trnU-:^::i;V')-l-:^-:7 bnhU;W (3 10 mg) ^mft i^t-^^l 4 2) , 
*H-NMR (2 0 0 MHz, CDCl 3) 6 : 0. 8 9 (3 H, t, 7=7. 0 Hz), 1.2 0- 
. 1 . 4 5 ( 3 H, m) , 1.60-2.10 (4 H, m), 2.2 0-2.4 0 ( 2 H, m) , 
20 3.2 8-3.4 0 (1 H, m), 3.80-4.10 (2 H, m), 6. 8 0 (1 H, d, 7= 
8.8 Hz). 7.40-7.7 0 (2 H, m), 7.75 ( 1 H, d, 7=8.8 Hz), 8. 
1 0 - 8 . 3 0 ( 2 H, m) . 
IR (KBr) 2209, 1560 cm'^ 

m&M 14 1 iit'^m 14 3 (omm 

25 (2 ]0-2-il-\i\^u^->-l-:^^}VJL^)V)\^uV-:^>-l-:^)^'^>Wt^>^}^ 
(1 2 0 0 mg) ^^^^JVTJi^n—JV (3 0 mL) \zmM> Wm (2.0 mL) , 10% 
/t^v'-^Ai^^ (-^Tfc) (6 0 0 mg) &llD;^*m^SiETiC 2 . 5^Wmj^bfeo mm 

^m^mmnrnvfc, mm\z4-y)V'ta-i-:^yhzih^))v (390 

mg) , ^i?;^U^A (9 4 0 mg) . i?/5^;WX;i/3jN=^>'> (10.0 ml) ^isax 
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1 0 o'CTi 7B#K^i^bfe. ^mzi^Mm^ Kjs#iic7K=£S^, i^Mx5^;i/-??a 

i/u-^ Y if y ^ -'Bi.xSm.^'&E:-^ ^) ti ^ y tf h ^^y 4 - 
(Chromatorex NH W±->U 5>TM) Ti^StbT, 4-[(2 ^-2-(l-k KD^Fv' 
5 -l-^^)VJL9-}V)-l-l£uV-j-)l]-i-^yh:=.hVJVn 2 0 mg)^%ft(ih 
^mi 4 3) o 

[a]B=-3 3 7.2° (c=0. 7 7 6, MeOH) . 

^H-NMR (2 0 0 MHz, CDCl 3) 6 : 1. 1 0 (3 H, s). 1. 6 0-2. 3 0 (5 H, 
m), 3.10-3. 22 (IH, m), 3.70-3.90 (IH. m), 4. 2 3 (IH. 
10 t. J = 7. 6 Hz), 7.2 6 (1 H, d. /=8. 8 Hz). 7.5 0-7.2 6 (2 H, m), 
7.7 2 (IH, d, 7=8.8 Hz), 8.14-8.2 8 (2 H, m). 
IR (KBr) 2 2 1 2, 1 5 6 8 cm-^ 

mnm 142 iit^m 144 omit) 

(2 Jd-2-^VZ/u\f)V}da^)i^>-l-:^JV:^>mOi^)l (1 7 0 0 mg) Sr;< 
15 ^y—)V (3 0 mL), \zmM. Wm: (2.0 mL) , 1 (^7K) (1 

7 0 0 TDg)^m^yi(^mmMT\zi 7mmmwvr:io mm^^^^^ ^m^mmnm 

Vtco mmz4-y)V':tu-i-^yh:=-h,V)V (5 i o mg) , mWt:^V^A (1 
3 8 0 mg) , (15.0 ml) SJjn^ 1 0 0*0^9^^^*^ 

20 ^v. nm. mmhTzo n^nramm^i^otj^M^Acru'^h^^y^-'vm 

mVT. 4-[(2 ^-2-ry7'PtfJl/-i-fcfau>'-;i/]-i-:^>' hnhu;w (2 

2 0 mg) ^mrc (it^mi 44) „ 

[a]B=-3 3 7. 2- (c=0. 7 7 6, MeOH) . 

^H-NMR (2 0 0 MHz, CDCl 3) 5 : 0. 8 1 (3 H, d, 7=7. 0 Hz), 0.9 4(3 
25 H, d, 7=7. 0 Hz). 1.60-2.20 (5 H. m). 3.30-3.46 (IH, m), 3. 

8 8-4. 0 8 (2 H, m), 6. 8 5 (1 H, d, 7=8. 8 Hz), 7.40-7.68 (2 
H, m) , 7.73 ( 1 H, d, 7= 8 . 8 Hz), 8.10-8.22 ( 2 H, m) . 

IR (KBr) 2 2 1 0, 1 5 6 0 cnf^ 

MMm 14 3 (fb'&tf 14 5 (Dmm) 
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4-(3-tHa4^>'-i-t!nU':^-;w)-i-^:7b- hu;i/ (240 mg) ^n.i^v 
>^g^;i/3i^;i/ATS H (5 mi) ^'^y\zMWVf^> ov^-e, 7K^fb:^hu 

(6 10 0 mg) $e»lC^MTO. SI^F^M^bfc. 

:i:ib^>>^;i/ ( 0. 1 7 mL )^nxit^. ^mrf\zi mmw^x^fc. sis^^i- 

4-C3-(^>v';p:^^'»-i-t!aU>?x;w-i-:h:7 hu;P (311 mg) ^ 

#rc ('fb'^tJ 14 5), 

^H-NMR (2 0 0 MHz, CDCl 3) 6 : 2.10-2.35 (2 H, m), 3. 5 0-3. 
10 9 5 (4 H. m). 4. 2 6-4. 4 0 (1 H, m), 4. 5 7 (2 H, q. 7=1 1. 8 Hz), 
6.7 3 (1 H, d, 7=8. 0 Hz), 7.3 0-7.6 8 (7 H, m). 7.7 4 (1 H, d, 
7=8. 0 Hz), 8. 1 2- 8. 2 8 (2 H, m). 
IR (KBr) 2 2 0 1, 1 5 6 2 cm"^ 

mmm 1 4 4 iih-^m 1 4 e omm) 

15 4-[3-(2-fc Fn^>'X5^;i')-l-tfOU5^x;i/]-l-:^>' hnbU;i- (13 0 
mg) ^£ yV-S?^5^;i'JJc;i'AT5 H (5 mL) izmM. ^If^TlzmWlyfCo -DV^X.' 

y^m^h-^hv^^^ (6o%mm. so mg) ^ua^. $e.{c^Mi?o. sm^mwv 

fto -Dl^^X. ( 0.0 5 mL )&iiq;5Lfcm. ^iaTtdl 5«F^jti^U 

20 Lifeo #e.nfe^?a*->u:^'J^;i'*^Ai5'DTh^^^:7^--T?*f®ibT. 4-[3 
-(2-^ h^>^x^;i/)-i-t!DU>'x;i/]-i-:^:7 hxSujP (8 5 mg) ^wmB 

^H-NMR (2 0 0 MHz, CDCl 3) 6 : 1. 6 0 (3 H, m), 2.10-2.5 5 (2 H, m), 
3.3 5 (3 H, s), 3. 3 8- 3. 8 5 (6 H, m), 6. 6 6 (1 H, d, 7=8. 4 Hz), 
25 7 . 2 9 - 7 . 6 3 ( 2 H, m), 7.7 1 (1 H, d, 7=8. 4 Hz), 8.10-8.30 
( 2 H, m) . 

IR (KBr) 2207, 1563 cm-^ 

mmm 145 i^t^i^ 147 onm) 

1, 4->^:/Pt:^>'^l/X2. 8 6 g) <£M7Kv=- h ^ t F D 7 9 >( 100 mL) 
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6.2 5 mD^iQ^l Si^^Mib/to -^ViT?, 2 - y>^)Vzy^ U^>^ y > (1. 

0 7 mL) ^mxi s^mwi^fto ^mmtr>'^=:-^A^mpircmi. wmx.^)u 
u^>^y-jv (1.35 g) ^nrc Uh^mi47) „ 

^ H-NMR (2 0 0 MHz. CDCl 3) 5 : 1 . 2 6 ( 3 H, d. /= 6 . 6 Hz) , 1.80-2. 

5 0 (6 H, m), 2.6 0-3.0 0 (2 H, m), 7.5 4 (1 H, d, 7=8. 0 Hz), 7. 

6 0-7.81 (2 H, m), 7.85 (1 H, d, 7=8. 0 Hz), 8.4 5-8. 5 6 (2 
10 H, m), 8.8 5-8.9 0 (1 H. m) . 

mmmi4 6 (>fb'&<^i4 8©sjjt) 

l-(4-:/p^-l-:^:75^;^)-2-^9^;^v'^^a^>^y-;^ (3 1 0 mg) . e^r 

>ihmm (7 2 mg) ^U^hy^XhVy:i^~JV:^Xyyfy (1 2 0 mg) 
>'^9^;l/^;l/AT5 H (6 mL) \zmM> ^iS^^TfCl 0 O'CfCiPlI, 2B$PBlJt 

mMVTco n^nrcnm:^->^j:^yjv:^yA^n'^hif^y^-xmnv. 

>J:0^^^bbT4-(l-k Hn^>'-2-^5^;i/>'i^nf^>^;0-l-:^>'h— h 
. U ;i^ (17 4 mg) (it^m 14 8), 

mp 1 2 1 - 1 2 2 "C. 

20 ^ H-NMR (2 0 0 MHz, CDCl 3) 6 : 1. 0 6 (3 H, d, 7=6. 6 Hz), 1.6 0-2. 

15 (5H, m), 2.15-2.38 (IH, m), 2.42-2.85 (2 H, m), 7. 

56-7.72 (3 H, m), 7.86 (IH, d, 7= 7. 6 Hz), 8.24-8.34 (1 

H, m) , 8.7 2-8.8 0 ( 1 H, in) . 

IR (KBr) 3493, 2965, 2217, 7 64 cm'^ 
2,5 Ana J, did. for C 17H ^^NO : C. 8 1.24; H, 6.82; N, 5. 57. 



mmmi4 7 iit^mi 4 9(Dmit) 

1 -:/D ^- 4 - ( 5 -p^ =^)Vz^{7 □ ^ 1 -X >- 1 — r ;i/) 7 iS' >B:tX 1-y 

a^-4-(2-^9^;^'>^D'^>'^-l-x>-l-^;^)-:^:7^^> (^6 : 4<dw^ 



Found :C, 81.89; H, 6.92; N, 5.48. 
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m) (2 9 0 mg) , iyr>itmm (? l mg) l^U^h^^7.hVyx,:=.JV^yi.y 
^> (12 0 mg) i& N,N-^?)f>^)V^)VJ:^T^ H (6 mL) izmM. ^m^mTlZ 

b u jvms 4 - ( 2 V o ^ > - 1 -X >- 1 — r ; w - 1 :7 h :r h u jk*5 

6 : 4 CO^i-^i^) (2 2 4 mg) (-fb-^^ 1 4 9 ) „ 

^ H-NMR (2 0 0 MHz, CDCl 3) 5 : 0.93 ( 1 . 8 H, d, /= 7 . 0 Hz). 1.48 
-1.55 (1.2H,. m), 1.6 0-2.8 5 (4. 8 H, m), 3.2 0-3.4 0 (0. 
10 6 H, m). 5.8 5-5.9 5 (0. 6 H. m), 7.2 5-8.5 0 (6 H, m). 
IR (KBr) 2 2 2 0, 7 6 6 Cffl-^ 

mrnm 1 4 8 iit^m 150 (Dmm) 

A-yMU-l -±y h- hU;K5 1 4 mg), [1. 4]:t^-fe/N°>(5 0 6 mg), 
]^i?*U'^A (4 2 0 mg) , -J:f^=^)Vy.)]/T^^iyY' (5.0 mL) (DU'^m^lO 

15 ot:-t? ll^FBm#Lfe,^^a»^^>s^&^iJ}C7X&^^^,i^i?x9";)^l?^imLfe, 

i^^^^r-TSfMbT. 4-(l, 4-Jt-^iJ->tf/l>-4-r;i/)-l-:h7hxhU;K2 
8 1 mg) (^b-&t;i 5 0) . 

^H-NMR (2 0 0 MHz, CDCl 3) 6 : 2.10-2.3 0 (2 H, m), 3. 4 0-3. 
,20 6 0 (4 H, m), 3. 9 0 -4. 1 0 (4 H, m), 7.0 9 (1 H, d, 7=8. 0 Hz). 7. 
50-7.75 (2 H, m). 7.82 (IH, d. /=8.0Hz), 8.18-8.28 (2 
H, m). 

IR (KBr) 2215, 1571, 1512 cm-i 

mnm 149 (-fb-^^^ 151, 152 (omm 
25 4-(5-;)t5^;i/'>i/a^>^-i-x>-i— r;^)-l-:^:7^x^u;^RrK4-(2-^ 
5^;^>^^□^>^5'-l-x>-l->rJ^)-l-:^7^x^u;^ (*96 : Aom^^. 2 

5 0 mg) p^f^;l/T;i^n-;V (20 mL) \zmm. 1 0%/1^>'C7A^i^('^7K) (1 

0 0 mg) ^tx\Pi.ii(.mmM'r\z2mm. mwi^t^o mm^^^. ^m^mmtmi^ 

fco n^^>^^au:<^> (6 mDizmm. Mm.T\zm—i7aujMi^M.W^ (17 
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0 mg) ^uaximmmwhtzo Rmmz7^^m€. mmjL^-jwmmvtco mm 

hnhU;i' Uh^mi 5 1) (3 8 mg) Rr;f4-(5-p<5^;i-6-:e-^-9-if 

>/^D[3, 1, 0]-^^-tf-l-'r;i')-l-:?-7h-hU;K{b'g-i^l 5 2) (6 2 mg) 

^b-a-fei 5 1 

^H-NMR (2 0 0 MHz, CDCl 3) 6 : 0. 3 9 (3 H. d, /=7. 4 Hz). 1.3 5-1. 
5 8 (IH, m), 1.6 0-2.40 (5 H, m), 2.5 2-2.8 0 (1 H, m), 3. 
.8 0-4.0 0 (1 H, m). 7.43 (1 H. d. /=7. 6 Hz), 7.58-7.74 (2 
H. m), 7.87 ( 1 H, d, /= 7 . 6 Hz), 8.2 0-8.3 2 (2 H, m), 
IR (KBr) 2 2 2 1, 1 5 7 9, 1 5 1 4 cm"^ 
^b-a-tJ 15 2 

^H-NMR (2 0 0 MHz, CDCl 3) <5 : 1 . 2 0 ( 3 H, s) , 1 . 6 0 - 2 . 4 0 (6 H. m). 
7.50-7.90 (4 H, m), 7.93 (IH, d, /=7.4 Hz), 8.22-8.35 
(1 H, m). 

IR (KBr) 2 2 2 3, 1 5 1 4, 1 3 9 0 cm"! 

mmm 1 5 o (n^-^m 153 om^) 

(2 ^. 4 i!!)-4-fch*n^vr'-2-^5^JHfDUi?>-l-;«7;i'3K>m tert-y5^;i/ (2. 

0 1 g) <&h;i/x> (4.0 mL) \zmm. hvyjvytumm (4.0 mi) 

h - f U ;i/ ( 1 . 7 1 g) . mkt! U A ( 2 . 7 7 g) , -J^^)V7s)V^^Zy F ( 1 
5. 0 mL) SJPAl 0 O'CTl. bnmmWhr::.o ^MtC?^^^, Kf^mzii^^B. 

$>'U;*Fy;i':^^Ai7PVhi5^^7-i'-T*»fiLT. 4-[(2 5, 4 ie-4-bHn^ 
S/- 2 -p^ 1 - tr D u - 1 N x h u ;i/ ( i i 9 mg) (fk-g-^j 
15 3), 

[«]„=- 2 6 3. 9' (c=0. 4 6 2, MeOH) . 

^H-NMR (2 0 0 MHz, CDCl 3) <5 : 1 . 2 3 ( 3 H, d, /=6. 4 Hz), 1.7 0-1. 
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9 0 (1 H. m), 2. 0 4 (1 H, d, 7=6. 0 Hz), 2.5 6-2.74 (1 H, m), 3. 

2 5-3.3 9 (1 H, m), 3.8 5-4.10 (2 H. m), 4.3 5-4.5 5 (1 
H, m), 6. 9 0 (1 H, d, 7=8. 4 Hz), 7. 48-7. 69 (2 H, nO. 7.79 (1 
H, d, 7=8. 4 Hz). 8.16-8.30 (2 H, m). 
5 IR (KBr) 2 2 1 2, 1 5 6 7 cm-^ 

mmm 1 5 1 (^t^m 154 ©m) 

4-C(2 S, 4 R)-4-\^ }^U^iy-2-;^'^)V-l~}^UVi^-)V]-l-±y h" hU;P 
(310 mg) , mi^ (210 mg) mf^ h ^) y 3:.:=.)V'^y^y ^ > ( 6 4 5 mg) 2r 

h;i/x> (8 mL) ^MnM'rrWij}V-^>^-j:rL^)V (4 0% h;i/X 

10 ymm. i mi) ^jo^. mtici snmmwvtcL. s^&^^c:^4^1^> (2 o mi) 

^^-jVTjvn-ji (15 mL) \zmm. mmtiv^A (e a o mg) ^mpiMmrf\z 
15 1. smmmi^vrco Kjt^m^mm. mmz7K\z^^. mmj^^^jv-^mmhrco m 

hif^yyf—-vmmy. 4-[(2 s, 4 ^-4-b Fn^>/-2-ptg^;i/-i-trnUi^x 
;w-i-:^:7hxhu;i<' (i i 9 mg) ^nrc 5 4) o 

mp 1 4 9 - 1 5 I'D. 
20 Ca]n=-2 1 1. 8° (c= 0. 5 1 , MeOH) . 

1 H-NMR (2 0 0 MHz, CDCl 3) <5 : 1 . 2 0 ( 3 H, d, 7= 5 . 8 Hz) . 1.66 (1 

H, d, 7=3. 6 Hz), 1.8 0- 2.0 0 (1 H, m). 2.2 0-2.40 (1 H. m), 3. 

2 8 ( 1 H, dd. 7=1 . 8 Hz and 1 1 . 0 Hz) , 4.18-4.60 ( 3 H, m) , 6 . 

9 0 (1 H, d, 7=8. 4 Hz), 7.4 0-7.6 8 (2 H, m), 7.7 6 (1 H, d, 7= 
25 8.4 Hz), 8.0 8-8.2 0 (2 H, m). 

IR (KBr) 3 4 8 0. 2 2 1 4, 1 5 6 4 cm"^ 

mmm 152 (^t-^m 155 <Dmm) 

4-[(2 s,4 if)-4-t H^^->-2-;*5^;^-l-trDU>'x;^]-l-:^:7 h- hu;i/ 

(7 3 mg) /f,J^z^:^^Jl:^JUA7 5. ]i (2 mL) tC^M> 3K}*^T(w^#bf::, 
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-Di^^X'. 7J<SYti:^^U'^A (6 0%m^. l l mg) -^t^TL. 5^ 

l8MLfca#e>tife3^?iE?&->U;^7y;u;^7^Ai7n-Thi^^7-r-T?*IMb^ 4-[(2 
5 .y. 4 ^-4-^ h4^i/-2-p^^;i/-i-t!ou>^n;w-i-:?-:7 hu;i' (7 2 mg) 
(^b-a-tn 5 5), 

mp 8 8 - 8 9*C. 

[a]„=- 2 2 5. 1 " (c=0. 3 8 6. MeOH) . 

^H-NMR (2 0 0 MHz, CDCl 3) Q : 1. 2 0 (3 H, d, 7=6. 2 Hz). 1.7 0-1. 
10 9 0 (IH. m). 2.50-2.7 0 (1 H, m), 3.2 8-3.44 (IE, m), 3. 
4 0 (3 H. s). 3. 8 4-4. 0 8 (3 H, m). 6.8 8 (1 H, d, /=8. 2 Hz), 7. 

4 8-7.7 0 (2 H. m). 7. 7 9 ( 1 H, d, /= 8 . 2 Hz). 8. 1 4-8. 3 0 (2 
H. m). 

IR (KBr) 2 2 1 0. 1 5 6 9 cm-^ 

15 %mm 15 3 (-fb-a-t; i 5 e 

(2 ^. 3 ^-2-;<g^;i/-i-[(i 5)-i-:7i-;px5^;wtfDU>?>-3-;?!j;i/#>m 
( 1 . 0 0 g) (2 0 aiL) , ( 1 . 0 ml) , 10 %/1^>":7 

(^*) (3 5 0 mg) ©ii-g-l&^TK^^SlETic 4 ^ra^j^Lfc. Mit^a*, 
B^{C4-7;i/:^D- 1 -:?-:7 hnhU;!' (6 8 0 mg) , 
20 U -^A ( 1 . 6 6 g) . >'>^5^;i/X;VJfc^^>' H ( 1 0 . 0 mL) ^Jp^ 1 0 ot: 

•ei. 5^ra^*1iLfc, ^fcj^^m. i^mx5^;PTttmL;feo 
^"yy ^—•xmmx^T:. (2 ^, 3 5)-i-(4-'>Ty-i-:h:75^;i/)-2-p<5^;i/fcfn 

^)-J>-Z-ti}\'itsyW:^^)\^ (2 6 2 mg) ^#75: (^fc-g-i^fl 5 6). 
25 [a]B=-2 3 6.3° (c= 0 . 4 0 8 . MeOH) . 

^H-NMR (2 0 0 MHz. CDCl 3) 6 : 1.3 5 (3 H. d, 7=6. 4 Hz), 2. 0 0-2. 

5 2 (2 H, m), 3.10-3,48 (2 H, m), 3.76 (1 H„ s), 4.05-4. 
4 5 (2 H. m). 6. 9 3 (1 H, d, 7=8. 6 Hz), 7.5 0-7.7 0 (2 H. m). 7. 
8 0 (IH, d, 7=8.0 Hz), 8.14-8.2 8 (2 H, m). 
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IR (KBr) 2213. 1737, 1570 Cffl-^ 

mmm 154 iit^m 157 <omm) . 

(2 s, 3 5)-i-(4->Ty-i-:^75^;W-2-^5^;i/bfnUi^>-3-;j!j;|/7}?>m^ 
9^;K6 2 m)^^=^)Vr}Vn-)V (2 bL) tc^jll, l J^ymtihi-h^J^A (0. 
5 6 3 ml) ^Jn;^, ^mT{c: 5 ^I^Mf^^bfeo f^mifp H=2 t g^m 

^JV:^yA^n-^h^^y^--cmmvx. (2 s, 3 ^-i-(4-i/Ty-i-±7g^ 

;i/)-2-;A5^;Hf pU>?>-3-;^7;i/jJ^>m (8.8 mg) Sftfc «b-&«i/l 5 7) , 
^H-MR (2 0 0 MHz, CDCl 3) (5 : 1 . 1 5 ( 3 H. d, /=6. 2 Hz), 2.0 8- 2. 
10 5 5 (2 H, m). 3.0 8-3.24 (1 H, m), 3.3 5-3.5 0 (1 H, m), 4. 
05-4.40 (2 H, m). 6.98 (IH, d, /=8.0Hz), 7.50-7.76 (2 
H, m). 7. 8 2 (1 H, d, 7=8. 0 Hz), 8.16-8.3 0 (2 H, m). 
IR (KBr) 2213, 1708. 1570 cm"^ 

mmm 1 5 5 i^t^m 153 omat) 

15 2-{(2 5,3 ^-2-^9^;W-l-[(l ^-l-:7a:-;i'X5^;i/] tfaUi^>-3-'r;i/} 
:/D/1>-2-;f— ;K1. 0 8 g)^^:$'y— ;K2 0 mDtCjt^^i^^d. 0 mL). 
1 (^tK) (5 0 0 mg)$ilP;l7K^^MTJc:3l^rBlM^bfeo 

ft!j««Sr5*, ^m^mm^mvrcio ^SE^c:4-r7;^:^-D-l -:^7^z:^lJ;^ (7 
5 0 mg) , ^^;^UC^A (1.81 g) . >'ptg^;i/7.;i'3f:=^>^ K (2 0. 0 mL) 

20 jD;^ 1 0 0 "CT? 3 . 0 mmmwh-^o m&\z^m^. R}i^m\z7i^^^€. mmx.^ 

tt^A^a-^hi^^y^-x-mrnvx. 4-[(2 s,3 5!)-3-(i-fc Hn:^=-sx-i- 
^9^;^x5^;^)-2-^5^;^-l-fcfou>?-;^]-l-:^>'^-^u;K5 4 3 mg) 

(ib'&^Jl 5 8) o 
25 [a]B=-2 2 5.5° (c= 0 . 2 0 , MeOH). 

^H-NMR (2 0 0 MHz, CDCl 3) 6 : 0. 9 8 (3 H, d, 7=6. 6 Hz), 1.3 4 (3 
H. s). 1.3 9 (3 H. s), 1.5 7 (1 H. s), 2.0 5-2.16 (2 H. m), 2. 
45-2.65 (lH, m). 3.20-3.40 (IH, in). 3.70-3.9 2. (1 
H. s). 4. 3 5-4. 5 5 (1 H. m), 6. 8 9 (1 H, d. 7=8. 0 Hz), 7.4 5- 
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7.7 0 (2 H. m), 7.7 7 (1 H. d. 7=8. 0 Hz), 8.0 6-8.2 4 (2 H, m). 
IR (KBr) 2 2 1 1, 1 5 6 9 Cffl-^ 

mmm 1 5 e «b^«^ 159 onm.) 

4-[(2 ^,3 5)-3-(i-hHn^->-i-^5^;i/x^;W-2-p^5^;i/-i-ifDU>^- 
5 ;^]-l-:^7^n^u;^ (l 3 0 mg) ^z^^uu:^^> (2 mu \zmM. -40x: 
izif^nmwriz^an:^)i-^-)i-(v>'y^-h (o. 1 0 mu ^m^s o^mm 

i^Lfco KJt^miZTK (10 ml) RtXi^5'nD><iS^> (2 mL) ^MX.. 3 O^^JP^ 

10 •x'ht^^:7^'-T3^mbT.;«7;i/n5>mi-C(2 ^, 3 S)-i-i4->7y-i-'ry 
.5^;i/)-2-;*5^;i/bfDue^>-3-'r;w-i-^5^;i/x5^;i/ (i 9 mg) ^%rc ({b-a- 
i^i 5 9) , 

^H-NMR (2 0 0 MHz, CDCl 3) 6 : 0. 9 4 (3 H, d, 7=6. 6 Hz), 1.63 (3 
H, s), 1.68 (3H, s), 2.10-2.30 (2H, m), 2.68-2.85 (1 
15 H, m), 3.7 0-3.9 0 (1 H. m), 4. 3 5-4. 6 0 (3 H, m), 6.90 (1 
H, d, 7=8. 0 Hz), 7.4 6-7.7 0 (2 H, m).- 7. 7 8 (1 H, d, 7=8. 0 Hz), 
8.0 6-8.2 4 (2 H. m). 
IR (KBr) 2212, 1715, 1568 cm"^ 

mmm 157 (^^m 1 6 0 (omm) 

20 (2 s, 3 ^-3-(T5y:«7;i/3}?x;p)-2-^5^;vtfDU>*>-i-*;i/3i?>mtert-:/ 

(7 6 0 mg) ^h;i/X> (4. 0 mL) IzmM. hVy}l:tumm. (4. 0 mL) 

^mxmmrf\z2mmm.wvrc. Rmm^mm^mv> mmz. 4-yji:tu-i 

--^y hXbU;P (5 7 0 mg) , mitl^J^A (1 3 7 0 mg) , i^^^JVy.)^^ 

(12 mL) ^ia^i 0 ov^smm^vfco mmz^^m^KPSimz:^^ 

if> : »^X^;i'= 1 : Zma^m^^hT. (.2 S,3 5)-l-(4->T/-l-:>- 

75";w-2-^^;nfaui^>-3-;^7;u3i?^rt)-5 F (i 5 8 mg) ^mco nwiti^ 
uijyjvti^A^ti'^hif^y^--vm^Lx. m^t^m (2 8 9 mg) ^mc (it 

6 0) o 
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mp 204-206 1:. 

[a]D=-2 7 6. 7° (c=0. 3 8 8. MeOH). 

^ H-NMR (2 0 0 MHz, CDCl g +DMSO- c/ e ) 6 : 1 . 1 7 ( 3 H, d, /=6 . 2 Hz) , 2 , 
0 0-2.5 0 (2 H, m), 3.0 6-3.3 0 (2 H, m), 4.0 5-4.3 0 (2 
5 H, m), 5. 8 4(1 H, br.s), 6.5 1 (1 H, br.s), 6.9 8 (1 H, d, 7=8. 
0 Hz), 7.50-7.71 (2 H. m), 7.82 (1 H, d. 7=8. 0 Hz), 8.12 
- 8. 3 0 (2 H, m). 

IR (KBr) 2 2 1 0, 1 6 6 4, 1 5 6 7 cm-i 

AnaJ. Calcd. for C itHi^NsO: C, 7 3.10; H, 6.13; N, 15.04. 
10 Found : C, 72.82; H, 6.03; N, 15.09. 

mmmiss i^t^mieionm) 

(2 s. 3 ^!)-l-(4-'>Ty-l-:^75^;^)-2-^5^;^t^DU^^>-3-:^7;^3J^^u-5 
H (16 0 mg) ^^j^uu^^y (3 DiL) \zmm. Miiah^jyjv^umm (o. 

n^nitm^^>'V:^'tfji':tiyM.i;u^hi^^'7^-'^'mmvx. (2 s, 3 5)-i 

-(4->'7/-i-:^:75^;i')-2-^g^;HfnU5^>-3-;^j;V2|?nhu;Ki 2 4 mg) 

iit^m 16 1). 

mp 1 4 3-1 4 5t:. 
20 [a]D=-l 9 2. 6' (c= 0 . 3 4, MeOB) . 

^H-NMR (2 0 0 MHz, CDCl 3) 6 : 1. 3 6 (3 H, d, 7=5. 8 Hz), 2.20-2. 

50 (2H, m), 3.0 8-3.25 (IH, m), 3.38-3.50 (IH, m), 4. 

0 0-4.2 2 (2.H, m), 6. 9 6 (1 H, d. 7=8. 0 Hz), 7.50-7.78 (2 

H, m), 7.8 3 (1 H, d, 7=8. 0 Hz), 8.18-8.3 0 (2 H, m). 
25 IR (KBr) 2 2 4 9, 2 2 1 3, 1 5 6 7 cm"^ 

WI3^SfiMT#6.nfc'ft:-&%©«l3i^*TE^l~«l 2\z^^o "M" 

mmmm^^^-To ^tcm^. Bringfliao rHcu , rn^soj , tmsghj ?^£©^ 
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21 

23 


21 






CN 


H 


H 


22 
23 


22 






CN 


H 


H 


24 


23 




1 1 HCI 


CN 


H 


H 


25 


24 


x^ 


1 1 HCI 


CN 


H 


H 


26 


25 






CN 


H 


H 


27 


26 


x^ 




CN 


Br 


H 


28 


27 


x^ 




CN 


H 


H 


29 


28 




2Ha ^"^x 


CN 


H 


H 



wo 2004/016576 



PCT/JP2003/010228 



( ^ 


3] 




















-fb #j 

No. 


A ring 


B ring 


R' 


30 


29 






CN 


31 


30 






CN 


32 


31 . 






CN 


33 


32 






CN 


34 


33 






CN 


35 


34 






CN 


36 


35 






CN 


37 


36 . 


Q 




NOj 


38 


37 


OH 




NOj 


39 


38 






NOj 


39 


39 


X> 




NOj 


40 


40 






CN 


41 


41 






CN 


42 


42 


)0 




CN 
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( ° 


4] 


















^. 


it ^ % 

No. 


A ring 


B ring 


-n 1 

R 


43 


43 


)0 


V-N^ HCI 


CN 


44 


44 




V-N^ HCI 


CN 


45 


45 




/ OMe 
V-N^ HCI. 


CN 


46 


46 






CN 


47 


47 


x^ 




CN 


48 


48 






CN 


49 


49 




Ac y**^ 


CN 


50 


50 




HO 

HCI V-N^ 


CN 


51 


51 




MeO /-^ 


CN 


52 


52 


x^ 


HO y--^ 
CIS V-N^ 


CN 


53 


53 




Ho x--^ 
trans V-N^ 


CN 


54 




Xj 


MeO /^^Y^ 




55 


55 


x^ 


MeO 
trans 


CN 


56 


56 




HOO>C^^< 


CN 
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*■ 


it m 

No. 


A ring 


B ring 


R' 


57 


57 






CN 


58 


58 






CN 


59 


59 


X) 




CN 


60 


60 






CN 


61 


61 






CN 




62 






CN 


62 


63 






CN 


63 


64 




"DC 


CN 


64 


65 






CN 


65 


66 






CN 


66 


67 






CN 


67 


68 




"°yO>^ 


CN 


68 


69 






CN 


69 


70 


)0 




CN 
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[^6] 






-fb -a- ® 

No. 


A ring 


B ring 


R' 


70 


71 






CN 


•71 


72 






CN 


72 


73 






CN 


73 


74 


DO 




CN 


74 


75 






CN 


75 


76 






CN 


76 


77 




HOOpl 


CN 


77 


78 






CN 


78 


79 






CN 


79 


80 






CN 


80 


81 






CN 




82 






CN 


81 


83 


x^ 




CN 




84 


x^ 




CN 



PCT/JP2003/010228 

225 



m 


i\i m 

No. 


A ring 


B ring 


R' 


82 
83 


85 




■ 


CN 


83 


86 






CN 


84 


87 






CN 


85 


88 






CN 


86 


89 


x^ 




COCF5 


87 


90 


x^ 





COCH, 


88 


91 


x^ 


H 


CN 


89 


92 


x^ 


' — 


CN 




93 




/ 


CN 


90 


94 






CN 


91 


95 


x> 




CN 


92 


96 


x> 




CN 


93 


97 






CN 


94 


98 


x^. 




CN 
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m 


it ^ <^ 
No. 


A ring 


B ring 


R' 


95 


99 






CN 


96 


100 






CN 


97 


101 




y—— 


CN 


98 


102 






CN 


99 


103 






CN 


100 


104 


— __ 




CN 


101 


105 


y^ 




CN 


102 


106 


y^ 


HC52C^>r^ 


CN 


103 


107 


y^ 




CN 


104 


108 






CN 


105 


109 






CN 


106 


110 




MeO'"';^.-''^ 


CN 


107 


IM 


y> 




CN 


108 


112 






CN 
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m. 


<b ^ % 

No. 


A ring 


B ring 


R' 


109 


113 






CN 


110 


114 






CN 


111 


115 






CN 


112 
113 


116 




l-irt 


CN 


114 


117 




On, H.S04 


CN 


115 
116 


118 







CN 


117 


119 


x> 


Urt "■ - ■ — 

HO, 

On, h,so. 


CN 


118 


120 


x> 




CN 


119 


121 




HO/,. ^ 


CN 


120 


122 


DO 


V ■ 


CN 


121 


123 




cC 


CN 


122 


124 






Br 


123 


125 






CN 


124 


126 


x^ 


/~\ JL 

MeO 


CN 
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[«1 0] 






it m 
No. 


A ring 


B ring 




IOC 


1 0*7 

127 




HO 

HCI V-N^ 


CN 


IOC 

1 


1 0 o 






CN 


10 7 

IK 


ion 

lz9 






CN 


1 o o 

128 


130 


X^ 




CN 


ion 

129 


131 


x^ 




CN 


-ton 

130 


132 






CN 


1 O 1 

131 


1 o o 

133 


X^ 




CN 


lo2 


134 


XD 




CN 


loo 


X 00 






CN 


134 


136 






CN 


135 


137 


x^ 




CN 


136 


138 


x^ 




CN 


137 


139 


x^ 




CN 


138 


140 


x^ 




CN 
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[^1 1] 






it ^ ^ 
No. 


A ring 


B ring 


R' 


139 


141 


)D 


/ — 1 


CN 


140 


142 


:o 


CO 


CN 


141 


143 






CN 


142 


144 






CN 


143 


145 






CN 


144 


146 




jT . 


CN 


145 


147 






Br 


146 


148 


x^ 




CN 


147 


149 


x^ 


cc-cc 


CN 


148 


150 






CN 


149 


151 


x^ 


<x 


CN 




152 


x^ 




CN 


150 


153 


x^ 




CN 


151 


154 






CN 
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-ft; -a ^ 
No. 


A ring 


B ring 


R' 


152 


155 




Meo.-<j;^ 


CN 


153 


156 






CN 


154 


157 






CN 


155 


158 


x^ 




CN 


156 


159 


x^ 


H2NOc5^''V-i-'''' 


CN 


157 


160 


x^ 




CN 


158 


161 


x^ 




CN 



mm 1 ARi^-^iagM^ (m^m. iNCaPM) 



m^m&^^^t LNCaP MS^#-rST>Hoy>^^#:(AR)&#tr?t^(^3 
^3.^— i^3>U;fct^, 7^=^^;^ ;WJ*{c:TB (Bound) /F (Free) 

3 \Z^To 



[«1 3] 



Yb'&i^ No. 


10 0 nM-e<Dgi.iF^ (%) 






LNCaP m 


1 


8 8 


7 8 


3 


9 7 


9 7 


8 


9 2 


9 6 


1 0 


112 


14 4 
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[^12] 
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1 8 


9 6 


7 9 


1 9 


7 5 


9 1 


3 0 


10 5 


113 


4 5 


10 5 


110 


4 7 


116 


116 


5 0 


9 1 


10 2 


5 6 


8 0 


9 1 


7 3 


9 5 


9 5 


7 6 


10 2 


9 7 


7 8 


9 2 


9 7 


8 1 


10 4 


10 0 


8 2 


8 5 


9 4 


8 3 


9 5 


10 2 


8 4 


8 8 


9 3 


8 5 


9 5 


9 9 


9 5 


9 2 


10 5 


9 9 


9 8 


9 2 


10 0 


9 7 


9 2 


10 1 


9 3 


9 7 


10 7 


9 5 


9 3 


10 8 


9 9 


10 0 


10 9 


9 8 


9 9 


111 


9 3 


8 8 


113 


9 7 


9 8 


115 


9 3 


9 7 


116 


9 9 


9 4 


118 


9 6 


9 5 


13 9 


9 5 


9 9 


1 4 1 


9 6 


10 1 


144 


10 3 


10 2 


15 5 


9 5 


9 2 


15 8 


13 4 


115 


16 0 


110 


115 


16 1 


113 


115 



C0S-7S1 5 0 cm' 77X3(C5. 0 0 0,0 0 0 cells (10%. 
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Dextran Charcoal (DCC) -Fetal Bovine Serum (FBS), 2 mM glutamine .S^tJ'DMEM 

mm) 't'T2 4mmmm^^ ar jt-g^sr-^tr^i^^-DNA. psa ':fu^- 



[^14] 



No. 


10 0 nux<Dmmm (%) 






1 


9 7 


3 


119 


7 3 


8 4 


7 6 


112 


7 8 


7 8 


8 1 


10 7 


8 2 


8 0 


8 3 


9 0 


8 4 


9 4 


8 5 


10 7 


9 5 


112 


9 9 


10 3 


10 0 


10 1 


10 7 


•113 


10 8 


1 0 4 


10 9 


8 5 


111 


8 9 


113 


12 2 


115 


110 


116 


9 9 


118 


9 9 


13 9 


8 9 
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14 1 


8 5 


14 4 


10 8 


15 5 


9 0 


15 8 


9 1 


16 0 


7 4 



t: bM3iM«^ LNCaP-FGC ^96 ^-^^U—hlZ 5,0 0 0 cells/ 1 0 0 /x 

L/weii-e»^. ^B, umit-^^immmmi 0 0 m). $>^\^^\tMmtt^^^- 

i7 ;V^fc«7"X hX^D XSi^M 0 . 3 5 - 3 5 0 nM) ^mMV. MmmiM 3 
B^iZ^^^m^m^-r^o 7>}^ny>^Wi^izm^-^n^ PSA (Prostate 
Specific Antigen) (Omm±m^M&^EUSk\Z^Kimmi^. \d-i7)V^mm^0 
tV. 3 5 0. nM<D5^7. hX7^D>^lJPS'£ 1 0 0 tVTcmo. Um^'^miiZj^^ 



mi 5] 



it^m No. 


10 0 nMl?(DPSA^*{Eii^(%) 


3 


9 0 


8 


7 1 


1 0 


7 5 


1 9 


7 0 


3 0 


10 0 


4 7 


8 8 


5 0 


8 8 


5 6 


9 6 


7 6 


8 5 


7 8 


8 9 


8 1 


9 8 


8 3 


9 5 


8 5 


9 2 


9 9 


8 3 


10 0 


8 2 


10 1 


8 6 


10 7 


9 5 


10 8 


10 2 


10 9 


8 6 



wo 2004/016576 



234 



PCT/JP2003/010228 



111 


7 0 


113 


8 8 


115 


7 6 


116 


8 4 


118 


8 8. 


13 9 


7 3 


14 1 


8 7 


14 4 


8 7 


15 5 


9 1 


15 8 


8 1 


16 0 


8 2 


16 1 


12 2 



1) ^JV'EymM^mmW (INCaP-hr :B^nmh PCa 2b-hr (PmiL 
LNCaP-FGC ioJ^nWh PCa 2b BlkW^r > \^ny>^m^rc^mm (LNCaP-FGC 
«RPMI1640+10% Dextran Charcoal (DCC)-Fetal Bovine Serum (FBS), MDA PCa 2b 
Ham' s F-12K + 25 ng/ml cholera toxin + 10 ng/ml EGF + 0.005 mM 
phosphoethanol amine + lOOpg/ml hydrocortisone + 45 nM selenious acid + 0.005 
mg/ml insulin + 20« DCC-FBS) "fTitaiL-fco ^W\tmmh/3:^^7(f^s Z t^i^ S ^ 

B&.±^m^mm-r?>izmmrr^j:vizu-or:io ^om^^n^'niNcaP-hr ^ 

cfctXMDA PCa 2b-hr t^oltfe. 

(■^m LNCaP-hr (T> H □y>^^Vifci§«?^-e 60 iffliaS: 24 

-h\Z 40000 cells/mL/well S0 0.01 10 nmolA CDSSi^-fb'&'Kj Sr^ 

JJPb, ^Jn3 Smt'iBBm&tfSilUfe. Sfe, MDA PCa 2b-hr (T>HDy><&i^ 
>ifci§SI?gT 61 24 J^yi^- hfc 40000 cells/mL/well Tfil^, 

SB 0.01 7!>i6, 10 /imolA ©tSt^lb-g-i^Sr^Jnb, mtQ 4 B^lc:«ffliia^Srfh?|iJb 

LNCaP-hr ^j;0?MDAPCa 2b-hr mS^<Dmmit:^m^mit^mz^r)ifiim^ 
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6. 7ml <D3ig@7j<}ci^mui— ynku>5. 8gM/§?ofe. z.n\zmzm 
t&mvrz^^jmm (ss¥*%4>?fi iisooo) (si. eg) ^^ts>>^ 

5 lgc:J^6 0 0 0 r pm) VftW:. 1 S'C^zm^Vfco C:tl<£^8ef^^, MUI^C 
m.m\zm^vr:iO. l%5}?uifn-;i/T;i/n-;v (PVA) 7m?^i 3. 5L\zm 

mM^^^^\'Sim'b^m\z^'ox^mv-^o ^n^mmTi^xm^h. mm<Dmm. p 

(1) mmm i iBife©<b^#f 5 . o mg 

(2) :^ 2 0.0mg 

(3) ?^®7K ±S 2 ml i:*r§ 

20 mmm 1 IBifeOfb-&<fe 5 . 0 mg :fe 2 0 . 0 mg §^®7jctc:}#^S$i3:, tK^^ 

JD^T^2. 0 ml t-t^omm^^mumm^w~f\z2 ml oyry-zfMz^mt^. 

(1) V7s7-U> 5 Omg 

25 (2) \ — X 3 4mg 

(3) h»:7^n3^ggii5j^ 10. 6mg 

(4) h^/^nni^j^^^ (OtJJbi) 5mg 

(5) ;^-5^TU>m"Ti5^^'>C7A 0. 4mg 

(6) :«;;vj}?^5/p<5^;nr;i/a— x;^j;L'->':7A 2 omg 
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th 12 Omg 

mmm e 
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1 . 




m^^. ^CR' R'«i^^¥, 7lc^iM^, *mS*fefig*^$nTViXfeJ:Vi 

$ nx T t> J; :^ v-jl/S* $ tiT Vix cfc ViMt27jcm»<£ , R»' 
(ii^-^^, tK^M^, v-T/S, ^ha», gil$tiTViT'feJ;ViT>';i'*, XX 

^CR^R"' (^4^, Rn^Tfcmi^-i^. $^Ty», -hnSx M*ft$nTViTt).J;Vi 

m-^nxv^xh^i^^m^tTKmm^. r'' 7mm^. v-rys. :ihns, • 

20 )v-^^zyjvM^rc\i-imm-^nxi^^xh^\r^m<t7m&^^n^n^'ro ) x^^n 
nm-^nxv^xh^i^^^mM"?. mmm^^rait^ s(o)„ (^^^f, m«o, 
i*fe«2<£^t"- ) T?«$nss<&s 2) w;5«a:cR" (55:t|'©iB-#«ttffaj£sic 
mc. ) x^^nsso^-a-. ^cr^r^* (^^(D^m^itmm^m^zmCo ) 

25 «MSB^^{-Isl Do ) l?^$nS»©J^'&, CR» Y^' tom^it-mm-^^^To ) 
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D[2, 2, i']^-f^>m'v^^m'^. 

4 -ai? C S t i^-^ U nx ViT t> <fc t!^ u 5? >^ * fc id;^© 4 ffi-e c m 

5) i-[4- (1 -tr^U>^n;i/) - i-:^:7g^;Hx;S'y>, 4- (i-tf^U 
20 -i-:=-Vu-)-y^vzy. 4- (i-tf^U5?— ;W - 1 -:?-:7 h::ihU 



2. 
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tK^H^, v'T/S, —has. ®^$nTViT'feJ:ViT>';i'^, xx^;HbfeU 

X\^^X%^M)Vyr'e^)Vmx$>y}. B^7&t:t5^^1::HPCl. 2 -a] tf ^>?>3^, 

*«T;W^;U»T?g*ft$nTViTfeJ;Vi2, 5-5?T1flf->i'D[2. 2, l]^:/i5'> 
20 SST*^:®'^, 

■ 3) hmf)mm-^tix^^x%^<mi'^nx^^x%<k\^^y^>m^rcUh:^>mx 

4) i-[4- (1 -tf^Uv'-;!/) ~i-i-y^}U]x.^y>. 4- (i-tf^u 
25 -i-zihui-y^u>. 4- (i -tf^U>?n;i/) -i-:^:7hnhU 

4. BM*tg^$nTViTt>^V5bfDU>^>^> e^^tlTViT'fe^Vitf^U v'^ 
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$ tiT J: V w y :f u >m. mm-^nxi^^x % J: o ^ >^ 

10 (2) An-i^^M^. (3) i^TyS> (4)r:hn». (5) tK^^, (6) 
@ii$nTViTfej;i^iT5y«> (7) xx7^;i/ft:feu<.«Ts H-fb^nxviTt) 
^if^iJjV-^^-yJVMs (8) gife$nTViTt>J:ViC,H,T;mr;l/», (9) 
nxvixfe^vi c,.6T->;i/». (i o) gj^^nxvixfej^vi Ci.eTjprn^^e^*, 
(1 1) R'sco), (^4^. RHseife^nxvixfecfcvi c,.,T)v^)m^. p 

15 l^fef^2<S:^tl^*n^-r» ) X^^tl-S*. (12):t^y», (13)t}^n 

^^S-i^-fsyg, (14) g^$nxviXfeJ:ViC,.6T>)i/:3^W5y^fecfct; (i 
5 ) m^s nx vix <fc c,.4 Tjv^ v>i^^^ 6. ^ j; d n-g) i 

7. -jisi?; 



20 




(Ila) 



[^ft^.Rn*>'T/», xhD«, 7Na>^>l^^, ®Jfe^nxViXfeJ:ViTv';i/S, 
XX x;Wb feL'<l*T5K{b$ nx v^x ;i/3i^:^ >';VS* i ;^ b 5 

X (1) (2) ->TyS. (3) XhD», (4) APy^M^. TKm 

25 »'feL'<{i C,.eT;i/P^'>^Xfi^$nxViX'bJ:Vi C,.eT;V'^;i^^> (5) AP 
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( 6 ) ;n D y >m=!r, t> b < « c,., 7}vn^i^&'^mm $ nx v^t j; c,.6 

(^Ffi, R"':fe<};rJ?R"«l^— *:fettS:^tjT (1) zK^Ml^. (2) AD>^>J[^^, 
(3) '>7yS.- (4) nhD». (5) 7Km»> (6) /\ny>m'?. TKmSt) 

10 u<«.c,Hiy;i^n^r2/»T®tfe$nTViT'b«j;Vi c,.5t;v=^;V», ; (7) /\u^> 
( 8 ) /\u^'>m^. tK^s hv<\t c,.6 T;wn ^ v'Stsj^^ nx v^t j: c,_6 

15 )v^^>')v&^-^n^n^'ro ) T^^n^ss. z' mnm'?. so. 



20 



d12 d13 



(^cf. R":fe«fct>*R"mRl— ^fc«SJ5:oT (1) TK^m^, (2) ADy>M^> 
(3) ->Ty*. (4) -hPiS, (5) 7K^», (6) ADy>M^, 7Km«%> 
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i-[4- (i-t!^Ui?n;w) -i-i-y^}V]3L^y>. 4- (i-tf^Ui^n 
;W -1-- hn:^r7^i^>, 4- (1 -tf'^Ui?n;v) - 1 -:^:7 hu;P*3 

8 . "IS^ 



R'^feJ:!^ R»«ll-Sfc«MJ^oT (1) Ti^mm^. (2) >-T/S. (3) 



(^>f;R"':feJ;yfR"«l^-*fe}*M;feoT (1) tKJ^M^. (2) ADy>M^. 

(3) iyyym. (4) -ho*. (5) ^k®?*. (6) j\uy>m^. 7mM% 




(lib) 
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10 (S:^ , R'':feJ:r;fR'n*l^-*fef*S>5:oT (1) tK^M^, (2) /\u^>mi^. 
(3) i^T-y*, (4) .nbD». (5) 7Km»> (6) /^Dy>M^, 7j<msfe 

ViTt)J;Vir5y»*fej* (1 0) xx5^;i'Yb:feL.<{*T5 Ffb^tiTV^TfeckVi 

20 Jg^TSD. 1'^^^ 

(sSltfJ, R'" ^fecfctJ? R" <Z)-':ar:^>«7jcmM^^, C,.g r)U=¥jm^^ZSXh V < 

it Ci^r-»mxmm-^nx\,^xh^\f^y:5./m^^To ) xm-^n^mx;^K>s 

25 9. 4- [4- (fch*a^^->p^5^;W - 1 - 1!^ U S^x;!/] -l-^7hnhU;K 
4- [3- (t:KD4^>'^5^;W _ i_tf^tj5?-;i,] _ i _-^;7 - |. 4 

- [3- (t FP^5^P<5^;W -3-;»<5^;i/-l-tr^U>?— ;W -l-:^:7b- 
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hu;K 4- (2-p^5^;v- i-traui^r:;!^) -l-::^:7^n^u;K 4- (2 
-x5^jl'-i-t!nu>^n;v) -i-rJ-yhnbU;^ 4- (2 -tfzi;w- 1 -t! 
D u v'x;i') - 1 h n h u 4 - ( 2 — < V fc!;i'- 1 - tf o u s^-iW 
_ 1 4- (3-fcHn=^^e/-2-p^5=-;w- 1 -tfnue?n;v) 

5 - i_^:7bnbU;K' 4- (3-;?<.b^>'-2-^9";i'- i-tfnUv?::^;v) - 
1 ;K 4- (4-^ b=^'>-2-^5^;i/- 1 -eDUi^::i;V) -1 

-:^7h:ibU;V4- [3- (t Hd^->^5^;1/) - 2-p^^;I/- 1 -tfnUv':^ 

_ 1 -^^7}.- bu;K 4- [3- (i-fcHD=^^v'-i-^5^;wx5=-;i') -2 
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